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LIFE   OF   THE  AUTHOR. 


Thb  lAmented  death  of  Mr.  Bliam,  'witbin  lesg  than  a  month 
after  he  had  completed  the  materials  of  this  volume  for  the 
fireBBj  cannot  be  passed  over  without  a  brief  notice  of  his  esti- 
mable and  valuable  life. 

William  Lewis  Rham  was  bom  at  Utrecht^  in  the  Nether- 
lands, in  1778 ;  and  of  this  country  his  &11ier  was,  we  believe, 
a  native,  but  his  mother  was  of  Swiss  birdi.  Mr.  Bham 
came  to  England  in  early  life.  He  studied  for  some  time 
at  Edinbui^  with  a  view  to  the  medical  profession,  but 
evei^Ually  tiie  church  becume  his  destination,  and  he  entered 
at  Trimty  College,  CamlNndge.  In  1806,  bemg  then  in  bis 
twenty-eighth  year,  his  name  appears  in  the  Tripos  as  tenth 
wrangler,  the  senior  wrangler  for  that  year  being  Sir  Frederick 
Pollock,  the  presort  Chief  Baron  of  the  Exchequer.  In  1808 
Mr.Bbam  was  presented  by  the  Dean  and  Chapter  (^Salisbury 
to  tile  living  g£  Winkfield,  Berkshire ;  and  a  few  years  after- 
wvds  tiie  Nassau  fiunily  presented  him  to  ib&t  of  Fenlfid4» 
in  Norfolk.  He  died  unmarried  at  Winkfield>  after  a  short 
ilUaesat,  on  the  SIst  of  October,  1843. 
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The  life  of  Mr.  Rham  was  uneventful,  but  it  was  marked 
by  active  and  unremitting  usefulness  as  a  parochial  clergyman. 
He  was  the  firiend  of  the  poor  in  the  best  sense  of  the  term. 
He  looked  beyond  the  wants  of  the  moment,  and  sought  the 
means  to  improve  and  elevate  as  well  as  temporarily  to  benefit 
the  objects  of  his  benevolence.  At  the  Winkfield  School  of 
Industry,  which,  under  his  fostering  care,  became  a  model  for 
all  similar  institutions  in  country  parishes,  the  young  were 
taught  not  only  the  elements  of  knowledge,  but  were  instructed 
in  useful  arts,  and  trained  to  habits  of  industry.  Such  were 
the  means  by  which  he  endeavoured  to  promote  the  best 
interests  of  his  parishioners.  He  was  much  beloved  by  all 
classes  amongst  them,  and  they  are  about  to  erect  a  tablet 
to  his  memory  in  the  parish  church. 

The  school  which  Mr.  Rham  founded  at  Winkfield  is  thus 
described  by  Mr.  Tremenheere,  in  his  Report  to  the  Council 
of  Education  in  March,  1843 : — "  This  school  was  established 
in  1835  for  50  boys  and  50  girls.  The  building  consists  of  a 
house  for  the  master  and  mistress,  two  schoolrooms,  a  work- 
shop, shed,  &c.  It  is  surroimded  by  two  acres  of  garden,  tp 
which  two  more  acres  have  been  lately  added,  to  be  also  culti- 
vated, by  the  master  and  the  boys,  with  the  various  agricultural 
crops,  according  to  the  most  approved  method  and  rotations. 
The  industrial  work  originally  projected  for  the  boys  was — 
gardening,  the  use  of  carpenters*  and  joiners'  tools,  basket  and 
mat  making ;  for  the  ^Is,  the  usual  needle-work,  washing, 
ironing,  cooking,  and  the  common  household  employments, 
under  the  direction  of  the  mistress.  The  manual  instruction 
of  the  boys  in  the  workshop  has  been  hitherto  of  a  limited  kind ; 
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but  the  garden  presented  very  satisfactory  evidences  of  iheir 
skill  and  industry.  It  is  cultivated  in  conunon,  with  the 
exctjition  of  small  plots  about  twelve  feet  square,  which  belong 
to  the  boys,  and  of  the  produce  of  which  they  keep  a  debtor 
and  creditor  account.  The  produce  of  the  rest  is  sold  to 
persons  who  take  it  off  to  market,  and  the  proceeds  are  carried 
to  the  general  accoimt  of  the  establishment  The  crops  were 
abundant,  and  more  varied  than  it  is  usual  to  see  in  common 
gardens.  Something  was  foimd  to  fill  up  every  space,  and  to 
suit  every  spot — either  one  of  the  ordinary  garden  crops,  or 
some  of  the  useful  herbs,  or  some  kind  of  plant  or  flower ;  and 
thus  a  lesson  of  considerable  use  to  a  cottager  is  early  com- 
municated, in  the  habit  of  making  the  most  of  even  the  smallest 
portion  of  ground,  however  apparently  unpromising.  The 
practical  instruction,  and  the  valuable  example,  of  which  the 
pupils  here  have  the  benefit  in  their  garden-work,  will  be 
greatly  extended  when  the  agricultural  operations  commence 
in  the  field  just  added  to  the  establishment.  They  will  then 
enjoy  the  further  advantage  of  pursuing  all  the  details  of  the 
most  skilful  husbandry,  under  the  same  good  guidance,  namely 
that  of  the  benevolent  originator  of  this  institution,  the  Rev. 
W.  L.  Rham,  so  well  known  as  an  accomplished  agriculturist. 
'The  school  will,  indeed,  firom  that  period  be  able  to  offer  to  the 
children  of  the  agricultural  labourer  a  course  of  practical 
training  in  garden  and  fium  management  of  no  ordinary 
excellence.*' 

But  it  is  as  a  sdentific  agriculturist  that  Mr.  Kham's  name 
is  most  widely  known ;  and,  until  recentiy,  it  was  perhaps  better 
known  in  other  countries  than  in  England*     His  early  connec* 
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tion  with  the  OoBtinent,  which  was  kept  up  in  afler-Hfei  affi)i*ded 
scope  for  oheervation  of  the  husbandry  of  diffisrent  oountriee ; 
and  his  thorough  knowledge  of  seireral  living  languages  gave 
him  access  to  the  works  of  sd^itific  writers  on  foreign  agri- 
culture. In  the  next  place,  his  chemical  studies  at  Edinbur^, 
while  preparing  fix*  the  medical  profession,  wesre  o>f  eminent 
service  to  him;  and  scarcely  less  so  ires  the  {nx^k^ney  in 
laathematics  which  he  attained  at  Camfaridge.  It  may  safely 
be  asserted  that  no  other  writer  oa  agriculture  ever  enjoyed  in 
90  ^'eat  a  degree  such  a  combination  of  advantages ,  and  to  his 
knowledge  of  the  chemical  and  medilmicad  departntents  of 
agriculture  there  was  united  a  thorough  acquaintance  with  its 
routine  details.  We  would  simply  refer  to  the  article  '  PLOUeH^ 
as  an  eluunjde  of  this  combinati(Ki  of  science  with  practical 
knowledge.  On  his  farm  at  Winkfield  he  engaged  in  his 
fkvotarite  pursuit,  with  a  ptactical  perception  of  its  details,  and 
a  sdentific  knowledge  of  its  processes,  which  has  probably 
never  before  been  possessed  by  one  person*  Thus,  above  all 
other  writers  of  the  present  day  on  the  subject  df  agriculture, 
Mr.  Rhsm  w^  eminently  fitted,  by  his  excelletit  judgmmt  and 
sound  Btose,  t^  be  useful  to  the  country  iti  the  existing  state 
of  its  htisbioidry  and  rural  economy,  when,  probably^  we  are  on 
the  eve  of  great  improvements  in  every  department  6i  the^ 
ffibst  kiaportant  branches  of  industiy.  He  was  an  adive 
ttie^ber  of  the  cc^undl  and  upon  the  committees  of  the  Eoyal 
Society  of  Agriculture,  from  its  formation  in  1838 :  his  Ibss  at 
iMs  to^metit  is  therefore  gi^al;.  llie  i»*esent  volixme  contains 
Ms  views  on  all  tiie  principal  subjects  of  interest  tb  the  agri«- 
cndturist    It  TM  compiled^  without  alteration,  irom  the  artkleb 
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wkioh  1m  wrote  in  the  ^Peniiy  Cyclopedia.'    He  was  also  the 
author  of '  Fl^oush  Hmbaadiy^'  a  nnall  work  written  for  the 
'  Fattners'  S&Aes  of  the  Library  of  Useful  Knowledge.'   Hiis 
#eirk  was  founded  on  a  pedestrian  tour  in  Flanders,  in  whid^for 
many  weeks,  he  walked  from  farm  to  farm,  enjoying  the  rough 
hospitality  of  an  industrious  population,  speaking  their  lan- 
guage readily,  and  entering  into  their  pursuits  with  the  zeal  of 
a  skilful  and  sympathizing  friend.    The  Essay  on  the  Analysis 
of  Soils,  fOT  which  he  obtained  the  prize  offered  by  the  Royal 
Society  of  Agriculture,  is  published  in  the  Sodety's  *  Journal,' 
which  also  contains  some  other  valuable  contributions  from  his 
pen.   Not  long  before  his  death  he  had  also  commenced  a  series 
of  papers  on  agriculture  and  rural  economy  in  the  *  Gardeners' 
Chronicle,'  edited  by  his  friend  Dr.  Lindley. 

Mr.  Rham's  correspondence  on  agricultural  subjects,  both  in 
this  counlsy  and  on  the  Continent,  was  extensive ;  and  he  gave 
his  opinion  with  the  utmost  readiness.  Nor  did  he  stop  here,  or 
remain  content  with  having  acquitted  hipaself  with  extreme 
urbanity  and  courtesy,  but  not  unfrequently  pressed  his  hospi- 
tality upon  those  who  had  consulted  him.  Great  as  was  the 
respect  paid  to  his  opinions,  he  gave  them  without  the  least 
dogmatism.  In  one  of  his  last  communications  to  a  valued 
friend,*  there  is  a  passage  at  once  characteristic  of  his  unas- 
suming disposition  and  of  his  deference  to  humble  practical 
experience,  which  men  who  have  acquired  a  scientific  knowledge 
of  any  art  are  usually  too  apt  to  despise.  "  Whatever,"  he 
remarks,  ^'  great  chemists  may  say  about  the  component  parts 

♦  Joshua  Eodwell,  Esq.  of  Alderton  HaU,  Suffolk. 
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of  soils,  I  am  persuaded  they  can  never  decide  as  to  the  apti- 
tude of  any  soil  to  produce  a  crop  till  experience  has  shown  it. 
I  believe  we  have  all  overlooked  some  electro-magnetic  qualities 
which  we  have  not  yet  instruments  to  measure/*  It  was  this 
reliance  upon  experience,  in  connection  with  a  bold  but 
searching  investigation  of  theory,  which  renders  Mr.  Eham's 
writings  so  well  adapted  for  the  present  time.  In  the  eagerness 
for  improvement,  a  writer  is  best  calculated  ultimately  to  benefit 
his  country  who  unites  scientific  attainments  of  a  high  character 
with  a  rational  degree  of  respect  for  the  practice  of  ages. 
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In  submitting  a  revised  edition  of  ^^Kham's  Dictionary 
of  the  Farm*  to  the  public,  as  a  useful  and  general  book  of 
reference,  for  information  upon  all  subjects  connected  with 
country  life  and  rural  ooonomy,  we  beg  to  remark  upon  the 
alterations  and  additions  to  the  present  work. 

The  original  edition  contained  descriptions  of  the 
agriculture  of  the  English  counties,  and  of  some  foreign 
countries;  these,  although  occupying  one -fourth  of  the  space, 
were  necessarily  so  limited  in  their  details  of  local  practices, 
that  they  gave  very  superficial  ideas  of  the  districts  which 
Mr.  Kham  intended  to  describe.  For  this  reason,  and  because 
we  thought  they  scarcely  came  within  the  province  of  a  work 
professing  to  treat  of  the  best  farming  practices,  these 
accounts  are  now  omitted.  Partly  to  supply  their  place,  and 
partly  with  the  view  of  describing  the  improvements  in  agri- 
culture, introduced  since  the  death  of  Mr.  Eham,  we  have 
appended,  as  a  Supplement,  the  following  new  articles  upon 
Agricultural  Implements  and  Machines,  Artificial  Manures, 
Bones,  Draining,  Guano,  Labour,  Linseed  Compounds,  and 
other  artificial  food  for  stock;  Seeds;  and  lastly,  a  practical 
paper  upon  the  subject  of  Animal,  Bird,  and  Insect  Vermin. 

April  14th>  1853. 
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AFTERMATH  is  the  grass  which  grows 
after  the  hay  has  been  made ;  it  is  also 
called  tattoMHOih,  rowen,  or  rowett,  and 
when  left  long  on  the  around  it  is  called 
foga  in  some  places.  Where  the  land  is 
ncD.  and  hay  yalnable,  the  after^uith  is 
often  mown  and  made  into  hay.  This 
hay  is  inferior  in  yalue  and  nourishment 
to  the  first  crop,  which  contains  the  flower- 
fftalks  of  the  gras&  It  is  not  good  fbr 
liones,  especially  those  which  are  driven 
fast  and  work  hard;  it  is  thought  in- 
^uioos  to  Iheir  wind.  Cows  and  sheep 
are  foaad  of  it,  and  with  them  it  is  not 
fiahle  to  the  same  objection.  Whether  H 
be  more  profitable  to  cut  a  second  crop  of 
hay^  or  to  feed  off  the  aftermath,  must 
depend  on  drcomstances  and  situations. 
Unless  the  meadows  can  be  irrigated,  or 
well  manured,  taking  off  two  crops  of 
lay  in.  one  year  exhausts  them,  and  is 
apt  to  produce  moss,  which  the  tread  of 
9aeep  and  cattle  preyents. 

There  is  a  practice  with  some  Ikrmers 
to  leave  the  aftermath  on  the  ground 
from  hay-making  time  to  the  next  spring ; 
this  is  then  called  ^c^ ;  and  the  young 
fnas  siHin^g  up  through  the  old,  makes 
n  palatable  to  young  cattle.  Arthur  Young 
m^itions  this  practice  witii  some  com- 
mendation, as  a  resource  in  spring;  but 
it  does  not  accord  with  a  well-regulated 
^stem  of  husbandry,  in  which  Si  food 
would,  if  possible,  oe  given  in  its  most 
fterfect  state.  The  fogg,  half  rotten  by  a 
wet  winter,  cannot  be  wholesome  ibod; 
berades,  slugs  and  various  msects  breed  in 
it.  The  aftermath  should  be  iM  off  clean 
beftyre  winter.  A  good  fiurmer  should 
liave  hay,  straw,  and  roots  sufficient  for 
Idr  stock.  Swedish  tomips,  mangel^wor^ 
irt;  cun^&^caB  be  ttvred  imnnter 


and  strewed  upoa  flw  pastnrea  in  nring^ 
by  -^diich  the  stock  will  be  bettor  ftid,  and 
the  land  improved. 

ARABLE  LAND,  so  called  from  the 
Latin  word  araref  **  to  plefugh,"  is  that 
part  of  the  land  which  is  d^flyct^vaiwi 
by  means  of  the  plough. 

Land  in  genend  is  divided  into  aratde, 
grass  land,  wood  land,  cmnmon  pestste^. 
and  waste.  The  first  ot  these  is  by  ftr 
the  most  important  in  agrieoltore.  In 
this  article  we  shall  briefly  explain  Ihsj 
principles  on  which  are  fbonded  the  most 
improved  methods  of  cultivating  ambter 
land,  by  whidt  the  natural  pfodiioatxf  tiiA; 
soil  is  greatiy  increased,  and  many  pro*< 
ductions  are  obtaxaed  in  per^ctiou  wmeh 
are  foreign  to  the  soil  and  dimate* 

1.  We  shaU  consider  the  nature  audi 
properties  of  various  soils. 

2.  The  best  modes  of  preparing  and; 
improving  the  natural  sou,  so  aa  ta  in« 
crease  its  i»odtice. 

3.  'Rie  most  advantageous  svocesnoiL 
of  crops,  so  as  to  obtua  the  greatest 
returns,  with  the  least  diminution  of  fer- 
tility. 

1.  Soils. — ^When  the  snr&ee  of  ii» 
earth  is  penetrated,  we  generally  find 
that  the  appearance,  texture,  andodom 
vary  at  different  depths.  Thore  is  ft 
layer  of  earth  nearest  the  sorfiiee,  of 
greater  or  less  thickness^  which  covers 
the  more  sdid  and  uniform  materials 
which  lie  below  it.  Hiis  may  be  parti» 
cularly  obserred  wherever  tboe  aie  na^ 
tural  or  artifieial  excavations  or  pits.  A 
distinct  line,  neariv  paralld  tothesorfiiQe^ 
generally  nmrks  the  depth  of  the  i^^er 
soil,  and  separates  it  from  tike  siws^. 
The  soil  is  more  (Kf  less  composed  oC 
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minute  parts  of  yarious  kinds  of  earth, 
mixed  with  animal  and  yegetable  sul>- 
stanoes,  in  different  states  of  decomposi- 
tion ;  and  to  these,  in  a  great  measure,  it 
owes  its  colour,  which  is  g^erally  darker 
than  that  of  the  subsoil.  Except  where 
iron,  peat,  coal,  or  slate  abound  in  the 
soU,  a  dark  colour  is  an  indication  of 
corresponding  fertility.  The  rich  scnl 
of  garaens,  long  cultivated  and  highlj 
manured,  is  nearly  black.  As  the  soil  is 
the  bed  in  which  all  yegetable  produc- 
tions are  to  be  reared,  and  in  which  thej 
are  to  find  their  proper  nourishment,  its 
texture  and  composition  become  objects 
o(  great  importance  to  the  cultivator; 
and,  without  a  competent  knowledge  of 
these,  no  practical  rules  can  be  laid  down 
or  depended  upon. 

All  soils  are  composed  of  earths,*  me- 
tallic oxides,  saline  substances,  vegetable 
imd  animal  matter,  and  water.  The 
earths  are  chiefly  clay  or  alumina,  flint 
or  silica,  aad  lime. 

Magnesia,  barytes,  and  other  earths 
ttre  occasionally  met  with^  but  in  so  few 
instances  that  iney  may  be  omitted  in  the 
list 

Of  the  metals,  the  most  abundant  is 
iron  in  the  state  of  peroxide.  The  other 
metals  are  rarely  found  near  the  sur&ce. 

Saline  substances  form  a  small  part  of 
a  soil,  but  an  important  one. 

Potassa  exists  in  almost  every  vege- 
table, soda  in  a  few,  and  ammonia  is  pro- 
duced by  the  deonnpositiim  of  animal 
OAtter,  but  fh>m  its  volatile  nature  it  is 
not  long  retained  in  the  soil,  except  when 
it  forms  a  fixed  compound  witii  other 
substances. 

The  vegetable  acids,  as  a  general  rule, 
are  perhaps  limited  to  small  portions  of 
acetic  acid  in  combination  with  some  base, 
as  lime  or  potash. 

The  mineral  acids  are  found  united 
with  earths  and  alkalies,  in  the  state  of 
neutral  compounds. 

These  salme  substances  have  a  power- 
ful effect  on  ve^tation,  and  a  knowledj^ 
tf  their  proportions  in  the  soil,  and  of  their 

*  We  retain  the  old  division,  although  the 
earths  have  been  ascertained  to  be  oxides  of  pe- 
eoliar  metals,  bat  as  they  are  never  foand  in 
the  soUs  In  their  metallic  state,  the  results  and 
Masoningf  are  not  affected  by  this  circumstance. 


various  qualities,  is  indispensable  in  order 
to  modify  or  correct  their  action  by  other 
substances  for  which  they  have  an  affinity. 

Water,  in  a  state  of  combination,  or  of 
mere  mechanical  diffudon,  is  essential  to 
the  growth  of  all  plants :  without  it,  and 
atmospheric  air,  there  is  no  life  either 
animal  or  v^^etable. 

T^e  JSkurtht, — Clay  is  called  alumina 
because  it  is  obtuned  in  its  purest  state 
from  alum,  in  which  it  is  combined  witii 
the  sulphuric  acid :  *  it  is  the  basb  of  all 
strong  and  heavy  soils.  When  clay  is 
minutely  divided,  it  is  easily  suspended  in 
water;  when  dried  slowly,  and  stirred 
while  drying,  it  becomes  a  fine  powder 
soft  to  the  feel,  and  when  kneaded  with 
water,  a  tough  ductile  mass  easily  moulded 
into  hollow  vessels,  which  retam  liquids. 
This  property,  of  being  impervious  to 
water,  ^ves  the  specific  character  to  clay 
as  an  mpedient  of  the  soil.  In  a  pure 
and  unmixed  state  it  is  absolutely  ban^n. 
When  clay  is  heated  to  a  great  aegree,  it 
parts  with  the  water  combined  with  it ;  it 
IS  then  said  to  be  baked,  as  we  see  inbric^ 
It  is  no  longer  diffusible  in  water,  and 
differs  littie  f^om  silica  or  sand  in  its 
effects  on  the  soil. 

Silica^  or  the  earth  of  flints,  suffers  no 
change  in  water.  It  consists  of  crystals, 
or  fragments,  of  very  hard  stone,  formins 
gravel  or  sand  according  to  their  size ;  and 
me  finest  siliceous  san(C  when  examined 
with  a  magnifying  glass,  has  the  appear- 
ance of  irregular  fragments  of  stone  with- 
out any  cohesion  between  them. 

Siliceous  sand  holds  water  in  its  inter- 
stices by  simple  cohesive  attraction  in 
proportion  to  its  fineness.  It  heats  and 
cools  rapidly,  letting  the  water  pass 
through  it  readily,  eimer  by  filtration  or 
evaporation.  Its  use  in  the  soil  is  to  keep 
it  open,  to  let  the  air  and  water,  as  weU 
as  those  other  substances  on  which  the 


It.  Unmixed,  it  dries  so  rapidly  that  no 
vegetation  can  continue  in  it,  unless  a 
constant  supply  of  moisture  be  given  by 
irrigation.  A  small  addition  of  clay 
mudi  improves  light  sands;  it  takes  a 


*  Salphnrie  aeki,  eommonly  called  oQ  of. vi- 
triol, is  composed  of  one  equivalent  of  golphos 
with  three  equivalents  of  oxygen. 
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hrge  qoantity  of  nnd  to  correct  tbe 
teoBidij  of  day. 

lime  in  hs  pare  state  Ss  fioniliar  to 
efery  one  as  the  basis  of  the  mortar  used 
in  liailding.  Itisprodnced  by  bnrping 
marble,  chalk,  limestone,  or  shells,  with  a 
great  heat.  In  the  stones  which  are 
lonned  prindpally  of  lime  it  is  combined 
with  some  acid,  most  generall^r  carbonic 
add,  which  se|Hirates  from  it  by  the 
operation  of  boniing,  in  the  form  of  an 
air  or  gas,  hence  called  Jixed  air,  from 
its  being  thus  fixed  in  a  stone.  These 
stones,  of  yarioos  degrees  of  hardness,  are 
now  all  classed  under  the  name  of  car- 
bonates of  lime. 

lime  unites  readily  with  water,  which 
it  also  absorbs  from  the  atmosphere.  It 
then  becomes  slaked.  Bj  muting  with 
carbonic  add,  it  returns  to  its  former  state 
of  carbonate ;  with  this  difference,  that, 
unless  much  water  be  present,  it  remains 
a  fine  impalpable  powder.  Pure  lime  is 
sduble  in  water,  though  sparingly ;  a  pint 
of  water  cannot  dissdye  more  than  about 
twenty  grains :  the  carbonate  is  net  solu- 
ble in  water.  Carbonate  of  lime  has  a 
powerfhl  efifect  on  the  fertility,  of  a  soil, 
and  no  soil  is  yery  productiye  without 
it  It  is  consequently  used  extensiyely 
as  an  improyer  of  the  soil,  otherwise 
called  a  manure ;  but  its  use  in  this  re- 
spect, and  the  mode  in  which  it  acts,  will  be 
gnren  in  the  articles  Manure  and  Lime. 

Carbonate  of  lime,  as  an  earth,  is 
ndther  so  tenacious  as  clay  nor  so  loose 
as  saiui.  In  proportion  to  the  fineness 
of  its  partidesy  it  approaches  to  the  one 
or  the  oUier,  and  when  the  parts  are 
large  and  haid  it  takes  the  name  of  lime- 
stone grayel. 

Its  distinguishing  feature  is  its  solu- 
InUtyin  acids,  which  it  neutralizes,  de- 
priying  them  of  thdr  noxious  qualities  in 
the  sou.  A  proper  mixture  of  Uiese  three 
earths,  in  a  due  state  of  mechanical  diyi- 
sion,  forms  a  soil  well  fitted  to  the  growth 
of  every  spedes  of  plants,  especially  those 
wMch  are  culdyated  for  food ;  and  nothing 
more  is  required  than  a  proper  climate  as 
to  heat,  a  proper  degree  of  moisture,  and 
iolBdent  nourishment,  to  make  aU  the 
riants  generally  cultivated  thrive  most 
luxuriantly  in  such  a  mixture,  which  is 
isudlj  called  a  loam. 


But  there  are  some  soils  whidi,  beside* 
a  proper  mechanical  texture  and  mixture 
of  earths,  contain  a  lai^  prqportioa  of  a 
natural  manure  whidi  renders  Ihem  ex» 
tremdy  fertile.  This  is  a  substance  pro* 
duced  by  the  slow  decay  of  animal  and 
yegetable  matter.  It  can  be  sepumted 
from  the  other  parts  of  the  sdl,  uid  has 
been  aecnratdy  analysed  and  described 
by  many  of  the  most  experienced  che- 
mists, narticularly  by  Foureroy,  Davy, 
Chaiytal,  and  Theodore  de  Sanssure.  (See 
Becnerckea  Chimiquei  twr  la  V^^^UUumf 
Paris,  1804,  Svo.]  This  substance  has 
been  called  vegetable  mould;  but,  as  this 
is  not  a  yery  distinct  term,  we  shall,  after 
Thaer  and  oth^r  eminent  writers  on  agri- 
culture, adopt  the  name  of  humus  when 
speaking  of  it.  Humus  is  a  dark,  unc- 
tuous, mable  substance,  nearly  uniform' 
in  its  appearance.  It  is  a  compound  of 
oxygen,  hydrogen,  carbon,  and  nitrogen, 
which,  with  Uie  exception  of  nitrogen, 
which  is  found  only  in  some  substances, 
are  the  elements  of  all  animal  and  yege- 
table substances.  It  is  the  result  of  tbe 
slow  decomposition  of  organic  matter  in 
the  earth,  and  is  found  in  the  greatest 
abundance  in  ridi  garden  mould  or  old 
neg^lected  dunghills.  It  varies  somewhat 
in  its  qualities  and  composition,  accord- 
ing to  the  substances  from  which  it  has 
bcSen  fbrmed  and  the  drcnmstances  at- 
tending their  decay.  It  is  the  product  of 
organic  power  such  as  cannot  be  com- 
pounded chemically. 

Besides  the  four  essential  elements  in 
its  comiK)6itioii,  it  also  contains  other  sub- 
stances in  smaller  quantities,  viz.,  phos- 
phoric and  sulphuric  adds  combinedwitii 
some  base,  and  also  earths  and  salts. 
Humus  is  the  product  of  living  matter 
and  the  source  of  it  It  affords  food  to 
organization.  Without  it  nothing  ma^ 
tenal  can  haye  life.  The  greater  the 
number  of  living  creatures,  the  more 
humus  is  fbrmed ;  and  the  more  humus, 
the  greater  the  supply  of  nourishment 
and  life.  E^ery  organic  being  in  lifi» 
adds  to  itself  the  raw  materials  (n  nature^ 
and  forms  humus,  which  increases  as  men, 
animals,  and  plants  increase  in  any  por- 
tion of  the  earth.  It  is  diminished  by  the 
process  of  vegetation,  and  wasted  by  being 
carried  into  the  ocean  by  the  niters,  or 
B  2 


Digitized  by  VjOOQ IC 


A&ABLB  hAIOk 


I  i  1 


iOULBLE  LAKD. 


{$  is  ewrfied  int»  the  i^noiplwro  by  Ae 
ageaey  of  the  oxygeii  <^  the  air,  whUh 
o^mrertB  it  isto  gaseous  loatter.  (See 
Thier,  GrwdaSUeder  JSatieneUMLami' 
wirM^  BetHu,  ISIO,  four  i^ok.  4io*) 

HoniBi^  in  the  state  in  whidi  it  is 
nimlly  ftmnd  in  tiie  ear^  is  not  soluble 
in  valar,  and  we  mip^  haye  some  diffi- 
onlly  in  oompreheoding  how  it  enters  into 
the  minute  Tessds  oi  me  roots  of  plants; 
but  here  the  admnrableBroTision  ol  iiature 
mar  be  obserred.  Mumus  is  insQluble 
and  antiseptic;  it  resists  ftnther  deoom- 
position  in  itself  and  in  other  substances 
in  contact  with  it  It  remains  for  a  long 
time  in  the  earth  imimpoired;  but  no 
sooner  is  it  brought  into  ooutact  with  the 
Sitottosphere,  by  the  process  of  cultivation, 
than  an  action  begins.  Part  of  its  carbon 
uniting  with  the  oxygen  oi  the  atmo* 
sphere,  produces  carbonic  acid,  which  the 
peen  parts  of  plants  readily  absorb ;  while 
Its  hydrogen  with  the  same  forms  water, 
without  whidi  plants  cannot  live ;  and  in 
very  warm  cliaiates,  where  this  process 
goes  on  more  rapidly,  the  moisture  ^us 
prodoeed  keeps  up  vegetable  life,  when 
rains  and  dewf  fidl.  The  residue  becomes 
m  soluble  extractf  and  in  that  state  is  taken 
up  readily  by  the  fihresof  the  roots.  But 
the  ehauges  still  go  on ;  the  extract  ab* 
sorbs  more  oxy^n,  and  beeomes  onee 
more  insoluble,  m  the  form  of  a  film, 
whidli  Fouroroy  calls  vegetable  aibumett, 
and  which  contains  a  small  portion  of 
nitrogen,  readily  accounted  for.  By  bring- 
ing nesh  pOrtioDs  of  humus  to  the  sur&ce 
aid  permitting  the  access  of  air  to  it,  more 
carbonic  aci<C  water^  extract,  and  albu- 
men are  formed,  and  give  ^  regular  supr 
ply  to  the  plants,  whi<^  by  tSeir  living 
powers,  produce  the  various  substances 
found  in  the  vegetable  kii^gd<mi  of  nature, 
I^ace  we  see  the  great  importance  of 
ftequently  stirring  the  surfiMe  of  the  eart]| 
between  cabbages  and  Qther  vegetables* 

It  is  to  the  patlenoe  and  perBeverance 
of  the  chemists  above  pamed  that  we  owe 
Ikis  insight  into  the  wonderful  jwooess 
of  vegetable  growth.  What  we  here 
Alala  is  on  their  au^H^ky. 

We  can  now  readily  understand  the 
ffOaX  importance  of  humus,  and  of  those 
iikb  manures  which  are  readily  converted 
Ism  f$,  wbem  not  imimfdifttely  absprhed  by 


plants.  ^  But  it  has  still  another  proper^^ 
highly  important  to  fertility :  it  renders 
stm  clays  porous,  and  consolidates  loose 
sands.  It  does  so  more  than  Ume  or  an^. 
other  earth.  Hence  a  scul  with  a  conr 
siderable  portion  oi  humus  is  much  more 
fortile  than  the  <|nantity  of  alumina,  or  of 
sand,  in  its  ocmmosition  would  lead  one  ta 
expect,  as  wc  shall  see  when  we  come  ta 
the  anidysis  of  soUs  of  known  fertility ; 
and  we  see  the  sreat  advantage  of  ani- 
mal and  v^;etabTe  manures,  not  only  aa 
nourishment  to  vegetable  but  as  me* 
ohanical  improvers  of  the  texture  of  soils,. 

The  gieatifst  enemy  of  humus  is  stag« 
uant  water ;  it  renders  it  acid  and  astrin- 
gent, as  we  see  in  peat;  and  soilsabonnd- 
iqg  with  vegetable  matters,  from  which 
water  is  not  properly  drained,  become 
aofif ,  as  is  very  justly  said,  and  produce 
only  rushes  and  other  useless  and  un- 
palatable plants.  The  remedy  is  simple 
and  obvious; — drain  well,  and  neutralise 
the  acid  with  lime ;  by  these  means  abun- 
dant fertility  will  be  restored. 

In  very  light  soils  humus  is  sddon 
found  in  any  quantity,  bein^  too  muchr 
exposed  to  me  air,  uid  rapidly  decom- 
posed; the  extract  is  waited  through, 
them  by  the  waters,  and  as  they  waste 
manure  rapidly,  they  are  called  hungty,. 
Sueh  soils  are  very  unprofitable,  until 
they  are  improved  and  consolidated  by 
clay  or  marl,  which  makes  them  retain 
the  moisture. 

With  cakareons  earths  hunms  acts  wdl, 
provided  they  are  pulverized  and  <^  sui^ 
ficient  dq»th.  Some  chalky  soils  are 
rendered  very  fertile  by  judicious  culture 
and  manuring. 

In  order  to  ascertain  the  probable  fer-^ 
tility  of  a  soil,  it  is  veryusefol  to  analyze 
it,  and  find  out  the  proportion  of  its  com- 
ponent parts.  To  do  this  with  great  ac^ 
curacy  requires  the  knowledge  of  an 
expenenced  ch^nist;  but,  to  a  certain 
degree,  it  may  be  easily  done  by  any  per- 
son possessed  of  an  accurate  balance  and 
weights,  and  a  little  spirits  (f  salUt  ov 
muriatic  acid*  For  this  purpose,  some  ol 
the  s(»l,  taken  at  different  depths,  not  too 
near  the  snrfoce  (from  four  to  eight  inches . 
if  the  soil  is  uniform  in  am^earance),  it 
dried  in  the  sun  till  it  pmverizes  in  tbs 
hand^  and  feels  quitedry:  thff  small  Ktfmm 
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Ilid  foots  are  tdEm  mvAf  bfrt  wH  ndniile 
•fibres.  A  to&wememi  portkm  of  this  is 
moeoimteljr  w^giwd :  H  is  then  heated  in 
m  poredaiB  cup,  over  a  lamp  or  dear 
4i.Tej  and  stirred  tiU  a  Mp  or  straw  pot 
in  H  tNDs  brewB.  It  is  dien  set  to  eoo4, 
rhed ;  the  loss  of  wei(^t  is  the 
lucli  it  is  of  importanoe  to  nolioe. 
43eiiie  soils,  to  appearance  onite  dry,  con- 
tain a  large  proportion  of  water,  others 
scarcely  anj.  It  is  then  pulTcrized  and 
sifted,  which  separates  the  filnres  and 
ooacser  parts.  The  remainder,  acain 
wei^ied,  is  stirred  in  icnr  or  &ve  tunes 
its  we^t  of  pore  water;  after  standtng  a 
few  minntes  to  settle,  the  water  is  poured 
o£^  and  it  oontadDs  aaostof  the  humtis  and 
aolaUe  substances.  T^  humus  is  ob- 
tained by  filtration,  well  dried  over  the 
lamp,  and  weighed.  The  soluble  sub- 
stances are  obtained  by  eraporatinff  the 
water;  but,  unless  there  is  a  deddedly 
saline  taste,  this  may  be  neglected.  The 
humus  may  be  fiirther  ezanuned  by  he^- 
11^  it  red  hot  in  a  crucible,  and  stirring  it 
with  a  piece  of  the  stem  of  a  tobacco-pipe, 
when  the  y^etable  part  will  be  consumed, 
and  the  ear&s  remain  behind;  thus  the 
exact  quantity  of  pore  vegetable  humus  is 
found.  Some  muriatic  acid,  diluted  iiith 
five  times  ks  weight  of  water,  is  added  to 
the  dsposit  left  after -powring  off  4be  water 
containing  die  humus  and  soluble  matter ; 
flie  whole  is  qgitaled,  md  more  acid  added 
gradually,  as  long  as  efierveseence  tAes 
place,  and  tmtil  'flie  mlictare  remains  de- 
cidedly acid,  i^ch  indicates  that  ail!  the 
eidcareoas  -earlh  is  -dissrived.  Should 
there  be  a  great  proportion  of  Ibis,  the 
svMe  may  oeb^led,  addmgmmiaiSc  acid 
gradually,  tifi  all  cfierveecence  tseases; 
^KFkBt  Temains,  afto*  washing  it  well,  is 
rilioeoos  and  argHlaceons  earflL  t^iese 
me  separated  by  imitation,  allowing  the 
sllieeons  parttosede,  whidi  it  does  in  a 
wtw  seconds.  The  alumina  is  "poured  off 
wiii -the  water,  ffltmted,  heatea  over  the 
hanp,  and  we^ied:  the  same  wifii  iht 
iBieeooB  sand.  The  loss  of  woght  is 
CBtcareoosearfiL  In  this  manner,  hut  with 
greater  care  and  ixK>re  accurate  tests,  va- 
rioMS  Idas  of  Imown  fetlBitf  have  been 
analysed,  of  which  we  will  give  «  few 

*  JL  ^erj  lich  soil  mar  ^foaytuu,  Bfidiflis 


sez,ezamhied  by  Davy,  consisted  of  I  o# 
oUiceoossand  and  ]  of  impalpable  powdeft 
which,  analysed,  was  fixmd  to  be  com- 

P°5*J'         .,.  ^^^ 

Carbonate  <tfhlne    •     •     .    •    25 

Siliceous  earth S2 

iknimal  and  v^getikUe  matter   •    11 
100 
This  is  a  rich  sandy  loam,  probably  long 
and  nignly  manured,  fit  fi>r  ain^  loiid  of 
produce,  and,  if  deep,  admirably  fitited  fef 
fruit  trees. 

Another  «)od  turnip  soil,  by  the  same^ 

consisted  of  8  parts  of  coarse  silioeoos 

sandand  1  of  fine  earth,  which,  bdngana« 

lyzed,  consisted  of  parts* 

Carbonate  of  lime '  •     .     •     •    63 

Silica 15 

Alumina .11 

Oxide  of  iron  •  •  •  .  •  3 
Vegetable  and  saline  matter  «  5 
Water     .     •     •     .     .     .    *  ^^ 

10« 
This  is  a  veiy  light  sandy  bcM,  Idid  owes 
its  fertilitv  to  the  fine  divirion  of  the  car* 
bonate  of  lime  and  the  vegetable  and 
saline  matter.  It  may  probab^  have  been 
limed  or  marled  at  some  time  or  other. 

The  hest  loam  in  France,  according  to 
BoEr.  Tillet,  consists  txf  Tuti* 

Fine  siliceous  sand    •     •     •    21 

Coarse  ditto 25 

Carbonate  of  Bme  •  .  37*5 
Alumina    .  • 16*5 

100 
A  loam  at  Chamart,  highly  pised  by 
gardeners  about  Paris  as  tiie  b«us  of  theor 
ftttificiid  soils,  consisis  of  Pwts. 

AigUlaoeoos  sand      •    •    «    57 
Finely  divided  d«|r  .     •     .    SS 
Siliceotts  sand      .     •     •    •      7*4 
CaihcnateofliaM^ooane     •      1 

Ditto,  fine '6 

Woedyfibre *5 

Hnmns  and  aelaMe  matter    • ^ 

100 
The  argillaceous  sand  is  composed  of 
fh^ments  of  soft  stone,  which  rvtsin 
moisture,  and  do  not  bind  hard;  Iha 
small  proportion  of  humus  is  of  no  con^ 
sefjnenoe  where  manure  is  to  be  had  ni 
any  quauti^. 
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A  yery  rich  heath  or  bog  euth  found 
atMendoo,  and  in  great  request  fiir  flowers 
and  in  composts,  consistB  <^ 

Pkits. 
Gritty  siliceous  sand   .     •     •     •    62 
Veg^ble  flbres  partly  decomposed  20 
Hmnus  •..••••«     16 

Carbonate  of  lime .'8 

Sdable  matter 1*2 

100 
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This  soil,  like  oar  bpg  earth,  would  b# 
yery  unfit  for  the  growth  of  com ;  bu^ 
fix)m  the  quantity  of  humus  andvegetabltt 
matter,  is  iu^y  usefol  in  composts  and 
artificial  soils;  mixed  with  lime,  it  would 
make  an  excdlent  top-dressing  for  mcnst 
day  soils. 

Mr.  Thaer  has  given  a  classification  of 
soils  of  known  qualities,  which  we  think 
worthy  of  notice.    It  is  as  follows : — 


Ctfb.  of 

No. 

CUy, 

Sand, 

Lime, 

Hmnne. 

Value. 

percent. 

percent. 

percent. 

percent. 

1 

74 

10 

4i 

11^ 

100 

2 

First  class  of  strong  wheat 

81 

6 

4 

3 

98 

8 

soils \ 

79 

10 

4 

96 

4 

}                                             \ 

40 

22 

36 

4 

90 

5 

Bidi  light  sand  in  natural  grass 

14 

49 

10 

27 

-  ? 

6 

Rich  barley  land    .          .     . 

20 

67 

8 

10 

78 

7 

Good  wheat  land   .... 

58 

36 

2 

4 

77 

8 

Wheatland 

56 

30 

12 

2 

75 

9 

Ditto 

60 

38 

1 

2 

70 

10 

Ditto 

48 

50 

2 

65 

.11 

Ditto 

68 

30 

%i 

2 

60 

12 

Good  barley  land  .... 

38 

60 

2 

60 

13 

33 

65 

P' 

2 

50 

14 

Ditto 

28 

70 

2 

40 

15 

Oatland 

n 

75 

It 

30 

16 

Ditto 

80 

> 

20 

Below  this  are  yery  poor  rye-lands. 

In  all  thesie  soils  uie  depth  is  supposed 
the  same,  and  the  <}ualitY  uniform  to  the 
depth  of  at  least  six  incbes;  the  subsoil 
sound,  and  neither  too  wet  nor  too  dry. 

Nos.  1,  2,  and  3  are  alluvial  soils,  and, 
from  the  division  and  the  intimate  unioii 
of  the  humus,  are  not  so  heavy  and  stiff 
as  the  quantity  of  day  would  indicate. 

No.  4  is  a  rich  day  loam,  such  as  is 
found  in  many  partsm  England,  neither 
too  heavy  nor  too  loose— a  soil  easily  kept 
in  heart  1^  judidous  cnltivation. 

No.  5  is  very  light  and  rich,  and  best 
adapted  for  garaens  and  ordiards,  but  not 
for  com ;  hence  its  comparative  value  can 
■caroely  be  g^ven. 

Nos.  6,  7,  8,  are  good  soils:  the  quan- 
tity of  carbonate  of  lime  in  No.  8  oom^ 
pensates  for  the  smaller  portion  of  humus. 
This  land  requires  manure,  as  well  as  the 
oUiersbdow.  In  tiiose  from  No.  9,  down- 


wards, lime  <Mr  marl  would  be  the  greatest 
improvement.  Nos.  15  and  16  are  poor 
]iffit  soils,  requiring  day  and  mudi  ma- 
nure; but  even  these  limds  will  repay 
the  cost  of  judidous  cnltiyation,  and  nas 
in  value. 

The  last  cdumn,  of  comparative  valoo^ 
is  the  result  of  several  years'  carefol  va- 
luation of  the  returns,  after  labour  and 
seed  had  been  deducted. 

Few  soils  in  England  contain  mors 
than  4or  5  per  cent  of  humus,  even  when 
in  very  good  heart;  and  2  per  cent,  with 
a  good  loamy  tex^ire,  will  render  a  soil 
fit  for  com  with  jndidous  cultivatioik 
The  texture  is  of  most  importance,  aa 
may  be  seen  by  oompaiimr  Nos.  7  and  8 
witn  No.  6.  If  this  is  of  good  quality, 
dung  will  soonjB^iye  the  proper  supply  of 


The  depth  of  the  soU  and  the  nature  of 
the  mbsoal  greatly  affect  its  value.  Ho«w 
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•ver  rich  H  may  be,  if  there  is  only  a 
thin  layer  of  good  soil  oyer  a  sharp  grayel 
or  a  vet  day,  it  can  neyer  be  yeiy  pro- 
doetiye:  in  the  first  case,  it  will  be  pardied 
in  dry  weather;  and  in  Ihe  latter,  con- 
rerted  into  mud  by  eyery  continned  rain. 
If  the  subsoil  be  loam  <»r  chalk,  six  inches 
of  good  Boil  will  be  si^Bcient  With  a 
fi>ot  of  good  soil,  the  sabs(Hl  is  of  little 
ecmsequenoe,  pnmded  it  be  dry,  and  the 
water  can  find  a  ready  outlet  The  best 
allnyial  soils  are  generally  deep,  the 
chalky  shallow. 

The  exposure,  with  respect  to  the  sun, 
and  the  decliyity  oi  &e  ground,  are  yery 
important  circumstances,  and  equiyalent 
to  an  actual  difference  in  the  climate. 
A  gentle  decliyily  towards  the  south,  and 
a  welter  against  cold  winds,  may  make 
as  ^reat  a  mSSenance  as  seyeral  degrees  of 
latitude ;  and  in  coimiaring  the  yalue  of 
nmilar  lands  in  dif^rent  climates,  the 
ayerage  heat  and  nunstnre  in  each  must 
be  accurately  known.  A  soil  yery  fertile 
in  the  sooth  of  Europe  may  be  yery  un- 
productiye  in  England ;  and  a  Ught  soil 
of  some  yalue  in  the  west  of  Scotland 
mig^t  be  absolutely  barren  in  Italy  or 

2.  CoLTiyATioir  Of  thb  Soil.— The 
better  the  soil,  the  less  cultiyation  it  re- 
quires to  produce  tolerable  crops;  hence, 
where  the  land  is  yery  rich,  we  find  in 
general  a  sloyenly  culture;  where  th^ 
ground  is  less  productiye,  more  labour 
and  skill  are  applied  to  compensate  fi>r 
the  want  of  natimil  fertility.  The  simplest 
eohiyation  is  that  of  the  q^e,  ihe  hoe, 
and  the  rake — ^and  on  a  small  scale  it  is 
tile  best;  but  spade  husbemdry  cannot  be 
carried  to  a  great  extent  without  employ- 
ing more  hands  than  can  be  spared  from 
ouer  occupations.  The  idou^h,  drawn 
by  oxen  or  horses,  is  the  chief  mstrument 
cf  tillage,  and  has  been  so  in  all  ages  and 
naAofDB  of  which  we  haye  any  records. 
Its  general  fimn  is  fimiiliar  to  eyery  one, 
and  requires  no  minute  description.  The 
yarions  kinds  of  {Roughs  in  use  at  different 
times,  and  the  improyements  which  haye 
been  made,  and  are  attempted  daiW,  will  be 
nodeed  in  a  separate  article  [see  Plough]. 
Suffice  it  to  say,  at  present,  that  a  plon^ 
Aonld  as  much  as  possible  imitate  the  wmk 
4^  with  a  spade.    It  should  cut  a  clean 


and  even  sMce  from  the  land  by  its  oool- 
tor  yertieslly,  and  by  the  share  horison* 
taU^  lift  it  up,  and  turn  it  quite  oyer  by 
means  of  the  mould-board;  and  the  art 
of  the  plou^mian  consists  in  doing  this 
perfectly,  au^  with  such  a  depth  and  width 
as  suit  the  soil  and  the  intended  purpose. 
In  rich  mellow  soils  a  ploughed  fi^ 
should  differ  little  from  a  ^;arden  dug 
with  a  spade.  In  tenacious  soils,  the  slice 
will  be  continued  without  breaking,  espe- 
cially if  bound  by  die  fibres  and  roots  of 
I^ants :  the  whole  surfi^e  will  be  turned 
oyer,  and  the  roots  exposed  to  the  air:  it 
is  of  great  eonseouenoe  that  eadi  slice  be 
of  the  same  widtn  and  thickness,  and  the 
rides  of  it  perfectly  straight  and  parallel. 
The  plane  oi  the  coult^  must  be  perfecthr 
yertical,  and  that  of  the  share  horizontal, 
in  order  that  the  bottom  of  the  fhrrow 
ma^  be  leyel,  without  hollows  or  baulks, 
which  are  irregularities  produced  by  the 
rising  or  ankinff  of  the  plough,  or  in- 
clining it  to  either  ride.  The  ancients 
were  yery  particular  in  this  respect,  and 
recommended  sounding  the  earth  with 
a  sharp  stake,  to  ascertain  whether  thf 
ploughman  had  done  his  dut^.  There 
are  yarions  modes  of  plougmng  land, 
either  quite  flat,  or  in  lancU  or  stitdies,  as 
they  are  called  in  England,  and,  in  Soot- 
land,  riffgf,  that  is,  in  portions  of  greater 
or  less  width,  with  a  double  fhrrow  be- 
tween them — somewhat  like  beds  in  a 
garden.  Sometimes  two  rklaes  are  set 
ujp  against  each  o&er,  which  is  called 
ridging  or  bouting)  the  land  then  is  en- 
tirdy  hud  in  high  ridges  and  deep  fur- 
rows, by  which  it  is  more  exnosed  to  the 
influence  of  the  atmosphere  and  kept  drier ; 
this  is  ^nerally  done  bef<Hre  winter,  espe- 
cially in  stiff  wet  soik.  Sometimes  two 
or  more  ridges  are  made  on  each  side, 
fomiing  narrow  stitches.  When  the 
ground  b  to  be  ploughed  without  being 
laid  in  lands  or  stitches,  and  all  the  ridges 
inclined  <»ie  way,  the  mould-board  of  the 
plough  is  riiifred  at  each  turn  from  one 
side  to  the  other.  The  plough  whic^ 
admits  of  this  is  called  a  twm-wreai  plough, 
and  is  in  general  use  in  Kent,  and  in  mai^ 
parts  of  the  Ontinent,  where  the  subsoil 
is  dry  and  the  land  not  too  moist.  In 
most  other  ritoations  the  ground  is  laid 
in  Umd»,  and  the  mould-board  of  tba 
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I^longlilslixied-cniikeri^tiide.  Wlwn 
gmt  lud  M*  itabUe  is  piougbed,  mre 
awrt  be  Uknn  totfylhe  gcMt  and  weedg 
eomptet^  and  the  alioe  entoff  i^  the 
floukfa  malt  be  turned  «iner  entirely, 
iM&.  it  belt  done  by  ouddng  the  naddi 
•of  te  fiinvfr  ffeater  than  the  deplh. 
<Wben  the  ^saai  and  ipeede  mre  totten, 
»ad  the  gronnd  is  ploughed  to  pulwriae 
it,  •  narrow  deq>  finrrow  ii  beat;  the 
-•arlh  pkMf^Md  vp  is  kid  aaaiart  the  side 


«f  the  praoeding  ridge, 

itmall  ^aww  bftimen  the  tops  ef  ihe 

Tidgei,  -wellj^dapted  for  the  ae^  to  Jodge 

In  and  to  be  readily  «effered  with  the 

tenwws. 

Notibinff  faaadiTided  bodi  prndioal  and 
thaorelicu  agricaltariats  more  than  the 
<«iesti0n  whether  the  land  should  be 
pbngfaed  deep  or  shaMow;  hut  a  yery 
.alii^t  attention  to  the  purposes  for  whieh 
hnd  is  pleQffhed,  and  to  the  nature  of  ^ 
toil,  will  nailily  reconcile  these  apparently 
ccontiadietory  opiMons.  A  deep,  rieh^  and 
stiff  soil  can  nerer  bemovea  too  amdi 
nor  too  deep:  deep  plooghing  brings  np 
lich  earth,  adauts  the  air  and  water 
taadily,and  gives  room  fo  the  raota  to 
Jhsat,  whilst  tiie  rseh  eonqnot  soii  affords 
tnoistave  and  aourishaiait.  Wherever 
^tvaes  are  to  be  flaaied,  the  gronnd  shoald 
tectirred  at  deq>  as  posnble,  even  in  a  poor 
-ic&l:  Ibr grass SMooTBytiiis  is  not  always 
(pviidcat;  their  roots  seldmn  go  above 
threeor  foot  inches  deep,  and  if  they  find 
aoiBoieBt  meistore  and  hamos,  tiiey  re- 
^aire  little  more  death. 

Whenever  the  toil  below  a  certain  depth 
^  of  an  infbrior  ^aality,  there  can  be  no 
i«e  in  bringing  it  np;  and  where  the  soil 
•Is  light  and  pofoas,  'tte  bottom  had  mnoh 
hettv  not  he  biahea,  Norftilk  ftrmers 
.bow  this  well,  and  art  very  careftd  aat 
to  brsak  the  jhm,  asthey  call  it,  in  tiidr 
lig^t  lands:  this  pom  h  ftvmed  by  the 
pressure  of  theac^^rf  theykwgh  and  Ae 
tread  of  the  Jwrsss,  a*id  imposes  a  niafcl 
Jbmik  to  the  too  rapid  filtntion  of  ihe 
<4vater:  it  lies  tnm  five  to  eii^  indbes 
heiow  ihe  «arftoe.  If  it  is  hroheo,  the 
lawire  is  washed  down  into  ^e  li^ 
•lAeoil,  and  the  orop  suffers,  espeeially 
when  sheep  have  been  folded,  then-  dung 
'heing  very  salable,  in  audi  soils  an  arti- 
4eial  pan  may  be  Ibnaed  by  the  joatf- 


Wfrtm-dnlL  (^.4.)  Thiaii^ 
at  coofisli  of  two  very  heavy  eau- 
iron  wheels^  a^  with  aagalar  edges,  Ml  «a 
anaack^at  adistanee  firem  eaehother  equal 
to  the  width  af  the  ftinrofi%  and  a  Ikhter 
wheel,  A»  ^^toep  the  iaatrumeat  vertiMiaL 

It  is  drawn  hy  a  hone  immediately 
after  the  phmgh,  pressing  two  fturrecws  at 
ODoe,  and  going  twiee  over  eaeh  ftvrow. 
It  leaves  »e  <mttd  in  rwilar  drills  and 
the  seed  town  t^  >anA  fiOls  into  tha 
bottom  «f  the  4mls,  and  is  oovened  ly 
the  barrows.  When  the  .plants  eome  ^g^ 
th^  appear  in  r^idar  parallel  rows. 

The  great  ol^ieet  inpkmghiiig  landia 
to  divide  it,  expose  every  purt  ofit  to  the 
influence  of  the  el^nents,  and  destroy 
every  phmt  or  weed  but  those  which  are 
sown  in  it  Todo  this  perfectly  re%aireB 
several  ploaa^un|s,  with  eertmn  iaterva]% 
and  ^binng  that  time  no  crop  can  4ie  upon 
the  land.  This  is  the  real  ne^  ftliews, 
and  no^  as  was  oAce  s^ppese4  to  allow 
tbelaadtooest;  on  the  contrary,  «t«B£^ 
then  to  have  the  least  repose. 

Where  the  soil  is  good,  with  a  porona 
subsoil,  the  greatest  care  should  be  tahen 
not  to  go  too  deep;  batwhare  the  subsoil 
is  compact  and  mipervious  to  water,  bat 
not  wet  fiir  want  ef  oatlet  or  draining,  it 
is  useM  to  stir  the  sdl  to  a  great  depth» 
but  without  bringing  it  to  the  surfiMse» 
which  may  be  done  by  a  plough  without 
a  mould-hoard  following  a  common  ploo|^ 
in  the  same  fbrrow.  Inis  ii^an  excellent 
mode  of  draining^  and  at  the  same  time 
keepiag  a  reaervoir  of  mmsture,  which  in 
dry  weather  asecnds  in  vapouta  tlwwig|i 
the  soU  and  refreshes.the  roots. 

Tlie  mode  in  which  theaoil  is  pceparod 
mast  perfectly  for  the  reception  of  the 
seed  is  beet  dmwn  by  followiuff  the  usaal 
operations  on  fellows  >— After  ue  harvosly 
the  phms^  is  set  to  work,  and  the  slabhle 
ploaf^ttdin.  The  winter's  irast  and  snaiir 
snsUow  it,  while  the  stubble  and  aieedt 
fat  heiew.  In  ^ptangt  m  asau  as  Ihe 
wcatbar  penalty  it  is  pioaghsd  again,  the 
iiat-riflgan  hsiag  tanned  oaer  as  they  wave 
jbafese:  thiaasoipletoi  4bid  4eooB^paaiti<m 
4iftfae.MQte  and  weeds.  Itisthenstinned 
with  hflsiavs  or  other  instruments^  whaeb 
tear  up  the  lOots  which  remained,  and 
aoato^of  theses  not  bmg  easUy  destoa^sid^ 
ave  fUTiftfa^ly  #rth^*yd  fii4  'I?pt*i'^  -^wt  wbI 
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in  a  neap  to  ftrment  and  rot,  a  portion  of 
quick  lime  being  added.  Another  ploughs 
uig  and  stirring  follows,  at  some  intenral, 
tillthe  whole  ground  is  meUow,  polTeriaedy 
and  free  from  weeda;  manure  is  put  on, 
if  required,  and  immediatelj  spread  and 
ploiuped  in:  the  land  is  then  prepared 
fbr  weseed. 

This  has  been  the  method  universallj 
followed  by  all  industrious  husbandmen 
from  the  oldest  times.  The  Romans  had 
names  for  each  of  the  ploughings:  the 
first  was  fringere,  the  next  vertere,  the 
third  rdringeret  and  the  fourth  revertere ; 
more  pfoughings  were  often  gi-ven,  and  in 
modem  agriouture  die  direction  of  the 
third  Roughing  is  sometimes  changed 
across  ue  old  ftirrows,  at  a  right  or  acute 
angle,  as  Virgil  recommends  {GeorgioOf 
L  98\  by  whidi  the  earth  is  still  better 
diyided  and  mixed. 

Various  instruments  have  been  inyented 
to  stir  tha  earth  and  mix  it,  without  so 
often  using  the  plough,  and  also  to  loosen 
and  sepante  roots  and  weeds ;  of  these 
the  prindpal  are,  the  cultiyator  or  scari- 
fier, implements  in  more  general  use  than 
formerly ;  in  certain  tillages  they  now  ad- 
vantageously supersede  the  more  expensiTe 
operation  of  ploughing. 

When  fitted  with  Broadshares,  culti- 
vators are  used  in  paring  stubbles  after 
harvest,  and  thus  &cilitating  the  important 
operation  of  antumn-deaning.  Inworlung 
bean  stubbles  in  preparation  for  wheat,  for 
which  deep  cultivation  is  necessary,  they 
are  sometimes  suffidentiy  effective  in  their 
work,  so  that  the  use  of  the  ploui^  may 
be  dispensed  with.  In  the  spring  these 
implements  may  be  fitted  mih.  narrow 
pomted  shares  or  tines,  and  used  upon  the 
autumn  and  winter  ploughed  lands,  to  pre- 
pare the  seed-bed  for  beans,  peas,  or 
barley:  for  this  they  are  superior  to  the 
plough,  for  that  implement  brings  up  fresh 
soil  that  works  unkindly  for  the  dnlland 
harrow,  whilst  the  scarifier  merely  deepens 
that  effective  although  superficial  pnlveri- 
lation,  the  natural  eflfect  of  the  dements 
upon  i^oughed  land.  The  best  of  these 
implements,  such  as  Biddd's  scarifier,  the 
Uley  eoltivator,  linlayson's  harrow,  and 
Gdeman's  scarifier,  have  the  tines  con- 
structed of  the  four  most  suitable,  to  bring 
leadily  tothe  sux&oe  eowd  and  other  root- 


weeds,  and  are  thorefora  admirahly  adapted 
for  dflining  land. 

When  the  soil  turned  up  by  the  pkrag^ 
is  in  laive  hard  lumps,  a  r^er,  sometime! 
with  spikes  in  it,  is  drawn  over  the  land 
to  break  the  dods,  or  mallets  are  used  to 
break  them  by  hand;  but  this  is  sddom 
neoessaiy  except  where  very  stiff  soila 
have  been  ploughed  when  too  wet,  and 
the  rid^  have  dried,  and  been  jdoughed 
a^n  m  dry  weather.  De^  wet  clay 
soils  should  be  carefhUy  watched,  to  know 
when  is  the  proper  time  to  plough  them< 
nothing  pulveriaes  them  like  flrort,  and  if 
they  are  kept  from  wet  by  careful  draii^ 
ing  and  numerous  water-fbrrows  in  v^ 
timn,  they  will  be  loose  and  friable  in 
spring;  aiej  had  better  not  be  toudied 
than  w<»rked  when  too  wet  On  li^t  soils 
the  plain  roller  (Fig.  7)  is  used  to  advan- 
tage to  produce  firmness,  without  which 
the  plough  cannot  so  well  turn  the  ground 
over  completdy,  but  merdy  pushes  it  to 
the  right  and  left. 

The  great  expense  of  teams  for  tfa» 
plough  has  led  to  expedients  and  inven- 
tions to  lessen  the  labour,  but,  in  generaL 
a  more  imperii  cultivation  has  resulted 
tnm  it  Columella  mentions  one  Cdsoa^ 
whom  he  blames,  because,  to  *'save  the  ex- 
pense of  a  stronger  team,  he  only  scratched 
the  ground  with  small  shares  and  toothed 
instruments  (exiaui$  vomeribut  et  deato/i- 
bus) ;"  and  a  modem  agricnltarist4>f  toam 
note  has  revived  the  wactice  of  Cdsos. 
General  Beatson,  who  had  been  in  India, 
and  had  seen  the  simple  instruments  used 
tiiere  by  the  natives,  has  substituted  for 
the  plough  and  cultivators  in  common 
use,  various  light  instrumentB,  of  which 
he  has  publish^  an  account  He  recom- 
mends stirring  the  soil  only  a  few  inches 
deep,  except  occasionallv ;  and,  b^  means 
of  burnt  clay,  which  he  uses  m  great 
abundance,  he  has  produced  a  succession 
of  good  crops :  but  he  has  too  high  an 
opinion  of  the  fertilizing  qualities  of  burnt 
clav,  wMch  makes  him  undervalue  animal 
and  vegetable  manure;  and  although  he 
may  improve  the  texture  of  his  heavy  ami 
bv  the  burnt  dav,  which  is  insoluble  and 
a[)6orbent,  he  will  soon  find  out,  like  the 
followers  of  Tnll,  that  manures  which  con- 
tain soluble  extract,  or  from  which  it  can 
bd  formed,  can  alone  maintain  fertility. 
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The  influenoe  of  the  atmosphere  on  the 
ttoik  and  the  hkcreased  fertility  produced 
hy  pulyerixing  and  stirring  heaTj  lands, 
Ims  led  to  tbe  notion  ad<mted  by  Jethro 
Toll,  that  labour  might  entirdy  supersede 
the  oeoessity  of  manure :  hencd  the  origin 
of  tLe  horse-hoeing  husbandry,  which  at 
ooe  time  was  so  l&hljthought  of  as  to  be 
caHedy  by  way  of  custmction,  the  new  hus- 
bandry. Fallows  and  manuring  were  botii 
discarded  as  unnecessary;  the  seed  was 
aown  in  rows,  with  wide  intervals,  which 
were  continually  kept  worked  and  stirred. 
At  first  the  result  was  highly  satisikctory ; 
all  the  humus,  by  exposure  to  the  air,  was 
omiTerted  into  soluble  extract,  and  taken 
iq>  by  the  phmts,  which  throve  well  as 
long  as  the  supply  lasted :  but  in  the  end 
it  was  exhausted;  and  the  warmest  ad- 
mirers and  suTOorters  of  Tull's  system. 
Da  Hamel  and  De  Chftteauvieux,  besides 
many  others,  found  to  their  cost,  in  prac- 
tice, that  imlverizing  alone  will  not  re- 
store fertility.  The  system  of  drilling 
and  horse-hoeing,  when  united  with  judi- 
doas  manuring,  has,  however,  been  found 
a  areat  imporovement  in  agriculture. 

In  describing  the  various  processes  in 
general  use  in  the  cultivation  of  the  soil, 
we  have  taken  the  year  when  the  land  is 
fidlonred,  becanse  it  is  then  that  it  receives 
the  most  perfect  culture,  which  enables  it 
to  produce  several  crops  afterwards  with 
a  much  smaller  quantity  of  labour.  By 
soch  Allowing  and  proj^r  manuring,  the 
soil  is  fully  restored  to  its  highest  d^free 
of  iisrtility.  In  light  soils,  which  are 
generally  poorer,  turnips  or  other  green 
cfops  are  sowoy  on  whidi  sheep  are  folded. 


The  sheep,  by  their  mannie^  still  ] 
rich  the  soil,  and  it  is  only  when  this  ma- 
nure is  ploughed  in,  that  tiie  land  may  be 
conodered  as  possessing  the  proper  d^res 
of  fertility. 

There  are  some  soils  which  are  so  mixed 
with  pebbles  and  stones,  that  the  iwegoing 
observations  will  scarcely  be  applicable^ 
and  the  instruments  must  be  adapted  to 
their  texture.  Some  of  these  soils,  abound- 
ing  with  chalk,  zre  tolerably  fertile,  and 
the  stones,  when  they  are  not  so  large  as 
to  impede  the  operations,  are  rather  bene* 
ficial  than  otherwise.  Theophrastus  men- 
tions a  field  which  had  been  deprived  of 
its  fertility  by  the  removal  of  the  stones, 
and  others  liave  learned  the  same  from 
experience.  Pebbles  prevent  too  grcal 
evaporation,  shelter  the  young  plants  in 
exposed  situations,  and  reflect  the  light 
and  heat  of  the  sun.  The  only  incon- 
venience feund  from  them  in  good  soils  is 
that  they  occupy  the  room  of  better  earth, 
and  wear  out  tne  instruments  used,  which, 
in  consequencci  are  made  stronger  and 
blunter.  When  there  is  a  crop  to  be 
mown  with  the  scythe,  the  stones  must 
be  removed  from  the  surfiu^  but  not 
otiienrise,  at  least  in  light  soils. 

When  the  land  has  been  duly  prepared, 
the  seed  is  rrwn,  Thisisdone  sometimes 
before  the  last  ploughing,  but  then  thg 
manure  should  have  been  ploughed  ih 
before;  for,  except  m  planting  Ihe  po- 
tato, which  is  not  a  seed,  but  a  bulb,  the 
manure  should  alwayi  be  deeper,  and  not 
in  contact  with  the  seed.  When  the  seed 
is  ploughed  in,  the  ftirrow  should  not  be 
above  two  or  three  inches  deep^  and  eight 
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or  nine  wide ;  and  it  is  only  in  particular 
'  soils  liiat  this  mode  is  to  be  recommended. 
The  most  common  method  is  to  sow  the 
seed  on  the  land  after  the  last  ploughing, 
and  draw  the  harrows  over  to  cover  it: 
when  the  isiid  has  been  well  plooghed, 
and  espedallj  if  the  press  drill  has  fid- 
lowed  the  plondh,  the  seed  will  mostl  j 
ftll  in  the  smafi  fbrrows  made  by  two 
adjoining  ridges,  and  rise  in  regcdar  rows. 
Bat  bj  &  the  most  perfect  way  is,  to  sow 
it  at  a  regular  depth,  by  means  of  a  ma- 
chine, and  in  rows  at  re^ar  distances 
jee  Drill],  or  to  dibble  it,  which  is  an 
operation  performed  only  in  a  few  parts 
of  England,  especially  in  Suffolk,  Essex, 
aad  Nocfelk.    A  bhui  makes  aaiall  holes 


at  the  distance  of  four  or  six  inches,  and 
in  rows  nine  to  twelve  inches  asunder, 
with  two  rods  about  thir^  inches  long, 
one  in  each  hand,  having  an  oval  ring  for 
a  handle  at  one  end,  an^  at  the  other,  an 
Inverted  cone  three  inches  in  the  axis, 
and  one  and  a  half  inch  diameter  at  the 
base,  which  he  pushes  and  turns  with  his 
hands  in  the  ground  to  prevent  the  earth 
adhering,  and  makes  tiie  holes,  rapidly 
going  backwards,  along  the  furrows ;  two 
or  more  children  follow  and  drop  three 
or  four  grains  in  each  hole ;  a  budi-harrow 
is  drawn  over  the  ground,  and  fills  die 
holes  with  loose  ei^:  when  the  com 
comes  up,  it  looks  like  a  regular  plaata* 
tion. 


Fiff. «. 


^Bofh-Hurov.] 


The  pmper  season  for  sawing  each 
kmd  of  gnun,  4iie  ehoioe  of  seed,  and 
•Iher  farticulars,  will  be  given  under  the 
name  of  the  different  seeds  usually  sown. 
As  %  geneial  rule,  it  may  be  observed, 
tihat  the  smaller  (he  seed,  the  less  it  must 
be  covered,  and  elever  or  grass  seed  is 
not  usually  JuuTOwed  in,  but  only  pressed 
biwitii  the  roller. 

'  8.  SuocEssMN  OF  Cbops,>or  Rotatiomb. 
— It  has  been  found  hv  ex{>erieiiee,  that 
besides  the  general  exhaustion  of  bomins 
produced  by  vegetation,  especially  hy 
those  plants  which  bear  oily  er  fuina- 
oeoas  seeds,  auch  kind  of  crop  has  a  spe- 
cific effect  on  the  soU,  so  that  no  care  or 
mamire  can  make  the  same  ground  mo- 
dnee  equal  eraps,  of  the  same  kind  of 
pain,  for  any  len||th  of  time  without  the 
inteiwentien  of  other  crops.  Whether 
this  be  owing  to  anj  pecnUar  nonrisb- 
ment  necessary  io  ^aim  particular  kind  of 
plants,  or  bocaiiae  pla^  not  indigenoas 


degenerate  in  a  foreign  soil,  tiie  foot  is 
certain  with  respect  to  most  crops  usnall^ 
nosed,  and  particulartyred  clover.  This 
points  out  the  advantage  of  varying  the 
crops,  according  as  they  are  firand  to  suc- 
ceed best  after  each  other.  In  general, 
all  kinds  of  grain  succeed  best  after  a 
crop  which  hie  been  cut  before  the  seed 
has  ripened  or  the  stem  is  dried  up. 
Those  plants  wluch  have  a  naked  stem 
with  few  leaves  thrive  best  after  legu- 
minous plants,  which  have  more  succu- 
lent stems  and  more  leaves,  and  which 
bear  tfadr  seeds  in  pods,  as  peas,  beans, 
tares,  or  vetches ;  or  after  esculent  roots, 
which  strike  deep  into  &e  ground,  as 
oarrets,  parsnips,  beet-roots,  and  turnips. 
From  this  circumstance,  confirmed  by 
universal  expeneace,  the  Afferent  systems 
of  rotation  have  had  thdr  origin,  taking 
tiie  nature  of  tiie  soil  into  consideration. 

The  simplest  rotation,  and  one  which  can 
only  be  adapted  to  the  ridiest  strong  tSbt- 
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tU  Mill,  k  lliat  of  iriieot  and  beans*  alter- 
mlely,  and  -without  any  intermifliiom  It 
b  iame  in  some  parts  of  Kept  and  Eaaeac, 
sad  in  a  few  places  in  Germany*  The 
land  IS  mm  prepared  and  mannrad  far 
^  beaas,  whkh  aie  set  <ff^  drilled  m 
Kw%.  io  as  t&  admit  of  bon&J^oeuig  b»- 
tveen^ssinToUfsmeihod,  till  the  beaw 
get  to-a  eoMndevaUe  height ;  besidea  this» 
esrefid  hand-lioeing  nidk  weeding   are 


prsedied,  by  wMeh  tiie  land  is 
iBd  stinred  as  in  a  regolar  fiJlow.  The 
bens  bong  coty  the  grovnd  i»  pknghed 
Qoee,  and  ue  wheat  s&wn.  Itisthenrae- 
tiee  in  some  plaoes  to  scarify  the  land  im- 
nudiatebjF  after  harvest,  to  cut  np  the 
stibble.  It  is  done  in  Kent  with  a  plough 
without  a  mould-board,  and  with  a  very 
broad  shares  hence  called  hroad-sharing^ 
bat  most  iiSaally  \pf  the  scarifier  mentioned 
before:  thestabblie  and  weeds,  \i  any,  are 
iiised  up  and  bnmed:  this  is  an  ezodlent 
pnetioe.  Another  e^oally  ample  rota- 
tioB,  on  fery  poor  li^t  land,  is  that  of 
tinip  and  baney,  alternately,  whidi  is 
aeotiQned  by  Arthnr  Yoong  as  being  in 
ve  in  tbe  oonntj  of  Durham,  wi|h  the 
SflM*  ^vriation  of  elor^r  oeeasionally. 
The  tanupa  ace  always  fed  off  by  she^ 
ftUedoathem.  Where  winter  food  for 
thesbeep  is  scarce,  this  rotation  may  an- 
swer, bixt  otherwise  eannet  be  very  profit-^ 
aUe. 

The  oldest  rotation  known,  and  which 
vwafaBostuMYersal  in  Ekxr(^[>e,  from  the 
time  <tf  the  Bomans,  wherer^  any  regolar 
(TBlem  of  agrieoltare  prevailed,  is  the 
tiiennial  rotation  of  fellow,  winter  com, 
ttdsaaomer  or  lent  com;  lliat  is,  wheat 
ff  rye  sown  in  autumn,  and  barl^  or 
Qiti  sown  in  ^ring.  Tins  was  called  the 
tbne-fi^  system;  and  on  eveiy  &rm 
Ibe  arable  land  waa  divided  into  three 
P«t^  one  of  whidi  was  in  fiillow,  <me  in 
winter  com,  and  one  in  simimar  eom. 
^^te  properties  were  mndi  intermixed 
asd  lobdivided,.  the  whole  of  a  eonnder^ 
iNe  traet  w«  divided  into  three  fields^ 
*>d  it  was  almost  impassible  jfior  any  in- 
mbal  to  deviate  from  the  established 
*"Bse;  espedally  as  a  rif^  frequently 
ttistod  of  pastormg  all  the  sheep  of  the 
PPiah  or  ^bstriet  on  the  &Uow  field  in 
■nnaer,  and  on  all  the  odiers  after  har- 
fiC  InEnghmd^  tlus  impe^^ment  wa» 


removed  by  the  kj^slatDre  passing  Acta  oi 
Indosnrs ;  but  it  is  still  felt  in  many  parts 
of  the  Continent.  This  rotation  had  its 
advantages,  or  it  oonld  never  have  been 
so  lox^  m  use.  Where  a  snffidcnt  quan- 
tity of  manure  could  be  ooUected  by  mean* 
of  cattle  fed  on  pastures  and  commons  in. 
summer,  and  in  the  strawyard  in  winter,, 
to  give  a  regalar  dressing  to  the  fellows, 
every  third  year,  good  cw^  were  pjror 
dneed,  and  the  fertility  kept  up.  The 
labour  was  very  equally  divided  mrou^h- 
out  the  year :  and  such  was  the  regulanty 
of  every  operation,  that  a  large  quantity 
of  land  mighi  be  cultivated  by  a  pro- 
prietor at  a  considerable  distance,  with 
only  oecasional  inspection,  without  an 
overseer  or  bailiff,  provided  he  had  honest 
servants.  But,  when  pastures  came  to  be 
broken  up,  and  converted  into  arable 
land,  and  cattle  consequently  diminished, 
the  land  could  not  be  manured  on  every 
fellow;  the  crops  suffered;  less  straw 
being  grown,  the  quantity  of  manure  was 
diminished,  and  uie  land  became  gn^ 
dually  less  and  less  productive,  till,  front 
neeessity,  a  portion  was  left  uncultivated^ 
and  returned  to  natural  and  inferior 
pasture ;  this  gave  the  idea  of  laying  the 
land  dovm  regularly^  to  grass  by  sowing 
seeds,  and  gradually  introduced  Uie  alter? 
nate  and  convertible  system  of  which  we 
shall  take  notice  hereafter. 

The  apparent  loss  of  a  third  part  of  the 
land  by  the  fellows  introduced  various 
crops,  which  were  6U]^)0sed  not  to  exhaust 
^  soil,  but  rather  to  enrich  it :  of  this 
kind,  one  of  the  first  was  clover,  intrcH 
duoed  by  ^e  Flemish;  and  afkerwards 
turnips,  which  have  been  feund  of  sud^ 
importance  in  light  soils  and  moist  clir* 
mates.  By  sub^itating  tomipa  fi>r  aa 
entire  fellow,  or,  more  properly,  soi^g 
them  early  on  tl^  regular  fellow,  andin? 
t^rposing  the  clover  between  the  summer 
and  wintw  com,  the  highly-improve^ 
Nor&dk  rotation  has  been  obtain^  viz* 
1.  Tumipe,  well  manured;  2.  Bailey; 
dL  Clover;  4.  Wheat:  by  whiehasu&> 
eiencY  <^  food  for  sheep  and  catde  is  ob* 
tained,  without  natural  pastures,  and  the 
land,  manured  every  feurth  year  at  least* 
it  kc^  in  a  regular  state  of  progresavf 
improvement  The  advanta^a  of  this  ror 
tatMm  J^ve  made  it  a  condition  iu  mta^ 
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leases  of  light  land,  under  lieaTy  penal- 
ties in  case  of  deviatioii.  The  fint  and 
prindpal  inoonTenienoe  fiyond  in  it  was 
the  fiulure  of  the  dorer  in  most  soils,  if 
sown  every  fborth  year;  this  obliged  the 
iSinner  to  haye  recourse  to  other  less  pro- 
fitable crops,  sadi  as  rair-grass,  peas,  or 
tares,  whidi,  in  light  lands,  are  not  equal 
to  broad  clover  as  a  preparation  tor  wheat 
Where  the  soil  is  firm  and  rich,  and  at 
the  same  time  mellow,  a  rotation  may  be 
introduced,  compounded  of  the  first  and 
last  mentioned;  that  is,  beans,  wlieat, 
turnips,  barley,  clover,  wheat — ^making  a 
rotation  of  six  years.  This  can  only  be 
introduced  with  advantage  where  there 
are  considerable  pastures,  and  much  cattle 
is  kept  to  supply  manure  for  the  land 
twice  in  the  rotation,  viz.,  for  tlie  turnips 
and  for  the  beans,  and  where  the  drill 
husbandry  admits  of  hoeing  and  weeding 
thoroughly;  but  with  these  advantages, 
no  course  can  be  more  profitable,  as  is 
fbund  in  those  parts  of  Kent  and  Essex 
where  marsh  pastures  are  attached  to  the 
fiums.  If  the  soU  is  too  heavy  and  wet 
for  turnips,  and  they  cannot  well  be  drawn 
off  nor  fed  on  the  land,  without  injuring 
^t,  a  clean  fiillow  is  substituted  for  the 
timips,  the  other  crops  remaining  the 
time;  or  cabbages  are  planted  for  the 
eatUe,  but  seldom  to  a  great  extent.  A 
i>ng  fidlow  ftom  after  harvest  until  the 
second  spring,  including  two  winters, 
in^pares  the  land  admirably  for  barley, 
80  mat  it  can  be  sown  without  any  ma- 
nure, which  is  reserved  as  a  top-dressing 
for  the  young, clover  after  tiie  barley. 
This  is  a  very  excellent  method.  The 
clover  or  ray-grass  will  be  more  abun- 
dant, and  the  wheat  after  it  will  not  be 
in  danger  of  running  to  straw,  or  lodging, 
that  is,  fyiing  down  for  want  of  a  sum- 
dent  hold  of  the  ground  by  the  roots. 

These  rotations  are  simdent  to  rive 
some  idea  of  the  principles  on  which  mey 
have  been  adopted.  In  Scotland  they  ad- 
here less  strictiy  to  particular  rotations, 
nor  are  the  tenants  in  general  so  much 
tied  down  as  in  England;  seasons  and 
circumstances  cause  deviations,  which 
are  sometimes  ju<JUdous  and  often  un- 
ft^idable.  It  is  best,  however,  to  follow 
some  regular  course,  and  in  the  end  it 
will  be  found  most  profitable.    A  very 


common  rotation  in  Scotland  is— ftllow, 
wheat,  clover  or  grass,  fed  one,  two^  or 
three  years,  then  oats,  peas  or  heans,  and 
wheat  agun,  if  the  land  is  dean  and  in 
good  h^lrt:  ibr  there  is  no  mle  better 
established  than  that  of  never  allowing 
the  sdl  to  be  exhausted  beyond  a  certain 
pdnt,  iHiere  manure  and  tillage  can  rea- 
dily recruit  it.  The  greedy  cultivator  is 
sure  to  pay  dearly  in  the  end  fbr  every 
cr^  forced  from  the  land  unreasonably. 

Without  preventing  the  tenant  ttifm 
using  his  discretion  as  to  the  mode  in 
whidi  his  fkrm  is  best  cultivated,  a  pro- 
prietor may  be  suifidentiy  protected 
agaiust  wanton  deterioration  of  the  land, 
by  insisting  on  a  green  crop  or  fidlow  in- 
tervening between  every  two  crops  of 
grain,  and  consuming  all  the  fodder  and 
roots  on  the  fkrm.  For  this  subject  we 
must  refer  to  the  article  Fabm  .  A  pro- 
prietor with  skill  and  experience,  cnlti^ 
vating  his  own  land,  need  only  consider 
the  state  uid  quality  of  his  fields,  and 
what  will  most  likely  grow  well  in  them ; 
what  is  most  in  request,  both  for  his  own 
use  and  in  the  market;  what  will  keep 
his  men  and  cattie  in  most  r^lar  work, 
without  confhdon  or  hurry.  If  he  allows 
his  land  to  be  impoverished  for  want  of 
manure,  or  to  run  wild  with  weeds  for 
want  of  hoeing  or  fidlowing,  he  has  not 
the  experience  and  judgment  which  are 
necessanr  for  his  pursuits. 

The  Flemish  husbandry  proceeds  much 
on  this  principle.  The  greatest  attention 
is  paid  to  manuring  and  weeding.  Much 
more  manual  lafctour  is  bestowed  than 
with  us,  and  the  crops  seem  more  certain, 
varied,  and  abundant  That  it  is  not  un- 
profitable we  may  conclude  from  the 
wealth  of  the  peasants,  the  comfort  of  the 
labourers,  and  the  deck  appearance  of 
the  cattie.  From  the  very  interesting  ac- 
count of  Flemish  agriculture  in  the  work 
of  Mr.  Van  Aelbn^  of  Gh^t,  written 
in  Flemish,  translated  into  French,  and 
published  at  Paris  in  1830,  we  learn  with 
what  great  care  the  soil  is  cultivated  in 
Flanders.  After  ploughing  into  lands  as 
we  do,  every  intervening  fmrow  is  deep* 
ened  and  deared  with  the  spade,  the  earu 
being  thrown  over  the  bed  sown.  liquid 
manure  (which  is  sadly  thrown  away  in 
tins  country),  chiefiy  the  urine  of  fl 
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aad  druniogs  of  dongfailliy  is  carefbllT 
eoHected,  and  is  earned  on  and  distn- 
Imted  over  the  poor  ligjit  soils,  hy  means 
of  water-carls,  oefbre  sowing,  and  again 
when  the  crop  is  oome  up.  Br  this 
means  snch  lands  are  made  to  yield  crops 
of  rape  seed,  eloyer,  Inoem,  flax,  and  com, 
opal  in  luxoriance  to  those  on  the  richest 
ioils.  Fallows  are  rendered  unnecessary 
br  tiie  careftd  destniction  of  weeds.  In 
ioort,  it  is  a  garden  coltore  on  an  ex- 
tended scale.  All  the  land  is  in  tillage, 
except  where  risers  occasionally  over- 
flow, and  render  the  meadows  nch  and 
profitable.  The  cattle  are  mostly  kept  in 
stables,  and  fed  with  green  food  cat  and 
broo^t  to  them ;  by  which  means  one 
•ere  of  clover,  lucem,  or  other  artifldal 
crass  will  maintain  fiye  times  as  many 
beasts,  or  more,  as  an  acre  of  the  best 
pastnre :  bnt  the  great  object  is  to  increase 
nanare,  especially  in  a  liquid  state,  which 
is  earefially  preserved  in  reservoirs,  with- 
<nt  loss  or  waste,  till  wanted  for  the  land. 
This  system  is  also  followed  in  Switzer- 
]<ad,  which,  considering  its  soil  and  di- 
inate,  is  one  of  the  best  cnltiTated  coon- 
tries  in  Emt>pe. 

We  observed  beflnre,  that  the  want  of  a 
ioffident  supply  of  manure  on  the  old 
tbree-field  system  led  to  the  laying  down 
irable  land  to  pasture  fl^r  a  time  and  then 
breakmff  it  up  agun.  This  was  first 
practised  in  a  reguur  rotation  in  Holstein 
•ad  Mecklenburg,  and  raised  tiiese  coun- 
tries rapidly  amongst  agricultural  nations. 

In  Holstein,  on  moderately  good  soil, 
fliey  adopt  the  following  course :— 1 .  Oats, 
<m  newly  broken  up  grass  land:  2.  A 
Allow  to  destroy  grasses  and  weeds,  and 
iccelerate  the  decomposition  of  thdr  roots ; 
8.  Wheat,  with  or  without  manure,  ao- 
^ordingto  the  state  of  the  land ;  4.  Beans, 
toe^,  or  oats;  6.  Wheat,  manured,  un- 
less It  has  been  done  for  the  beans  the 
year  before;  6.  Grass  seeds  pastured  for 
three  years  or  more :  when  the  rotatioa 
liegms  again. 

^  Mecklenburg  rotation,  not  unlike  the 
Scotch,  consists  of— I. -Beans  well  ma- 
sored,  or  potatoes;  2.  Wheat  or  oats; 
^^Barley or  oats,  unless  sown  the  year 
^^fore;  5.  Peas  or  tares,  manured;  6. 
Wheat;  7.  White  clover  and  grass  seeds, 
vhich  were  sown  among  the  wheat  the 


year  beflyre,  and  are  kept  in  pasture  th« 
8th  and  9th.  There  is  no  flUlow,  and  in 
a  moist  climate  it  will  be  diilcult  to  keep 
the  land  clean.  It  might,  however,  eanly 
be  introduced,  as  in  the  Holstein  rotation. 
Anotherrotationis— 1.  Oats;  2.  Beans 
well  manured ;  8.  Wheat ;  4.  Tares  ma- 
nured; 5.  Barley;  6.  Clover  and  mm 
seeds  mown  for  hay  and  green  focUer; 
7  and  8.  ditto,  fed.  All  thne  are  excel- 
lent for  a  moderately  good  soil  well  ma- 
naged. If  the  soil  is  very  rich,  the  fol- 
lowing is  the  most  profitable  ot  any  :— 
1.  Rape  seed  well  manured;  2.  Wheat; 
3.  Beans  or  potatoes  manured  and  hoed; 
4. Barley;  5. Clover;  6. Wheat;  7. Oats 
with  white  clover  and  grass  seeds  |«s- 
tnred  two  or  three  years.  The  prinapal 
object  in  this  convertible  system  is  to  liay 
the  land  down  in  good  hearty  and  as  dear 
of  weeds  as  possible:  the  grass  will  then 
be  abundant,  and  continue  good  for  se- 
veral years.  Liquid  manure,  carried  upoo 
it  in  spring,  will  so  enrich  it  as  to  admit 
of  making  the  crop  into  hay,  or  cutting  it 
green  for  the  cattle  in  tiie  stables.  In 
light  8<h1s,  the  tread  of  sheep  and  cattle  is 
of  great  use;  in  heavy,  wet  soils,  th<^ 
would  do  harm.  No  wet  land  will  bear 
this  rotation. 

We  have  now  ^ven  a  brief  outline  of 
the  manner  in  which  arable  land  may  be 
cultivated  and  improved.  If  we  should 
be  asked,  whether  so  much  attention  and 
labour  upon  land  of  a  proper  quality  will 
be  repaid  hj  the  value  of  the  produce, 
after  deducting  the  portion  due  to  the 
landlord,  or  to  the  state  ?  we  shall  answer, 
without  anv  hesitation,  in  the  affirmative, 
provided  Uie  cultivator  is  possessed  of 
knowledge,  judgment,  and  experience, 
and  devotes  all  nis  time  to  the  superin- 
tendence of  his  j&rm.  The  calculations 
on  which  this  opinion  is  founded  cannot 
be  introduced  here;  some  idea  of  them 
will  be  given  in  the  article  Farm.  Ami- 
culture  IS  so  healthy,  so  a^preeab^e,  ana  so 
moral  an  occupation,  that  it  can  never  be 
extremely  profitable :  the  competition  for 
land  will  always  prevent  this.  The 
butcher  and  cattie-dealer  will  always,  if 
successful,  make  &r  greater  profits  than 
the  fiirmer ;  and  a  decent  livelihood,  with 
a  moderate  interest  on  the  capital  laid 
out,  is  the  most  that  a  former  can  expect, 
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etm  niA  the  greatest  aflndaity.  If  he 
negleoll  kis  busiaess,  and  lesres  it  to 
t0&n  lem  ihtereeted  in  the  retnlt,  he 
mnet  b«  a  loser.  Gentlemen  who  <mlti- 
Tate  for  pleisore,  and'  employ  b«iliffi»  are 
fi^rtanate  if  they  get  a  modersleretttafter 
paying  ei^eosei.  For  carelen  temen^ 
the  suiqilest  mtem  ah>ne  can  prerent 
great  loss;  and  grass  laud  ma;jr  be  profit- 
able in  the  hands  of  a  proprietor,  who 
would  probaU^  be  rained  if  his  laisl  were 
all  arable  and  in  his  own  hands. 

Oar  limits  win  not  pomit  ns  to  enter 
into  the  important  sabject  of  improre- 
ments,— nor  into  the  qnestimi  of  great  or 
small  fiufms,  as  most  beneficial  to  ihe 
commnnity: — these  and  yariout  other 
branches  ot  the  satiject  will  be  fonnd 
under  proper  heads;  such  as  Baxkex 
Land,  Farm,  DnAiNiKGy  Irbioatiom, 
Manubev  Labocb,  6ba88-lamd^  Cattub, 
&e. ;  and  for  Hie  pecoliar  cultivation  of 
tbe  Tmons  prodttetB  of  lunicultnre,  see 
Whej^,  Beams,  Bablet,  Clovsb,  Oat^ 
Peajb,&c&c. 

Eyehm,  Tall,  Hale,  Tonng,  and  Sbebir 
are  anmors  whose  works  may  be  studied 
and  consolfed  with  adyantage  by  all  those 
who  desire  to  haTe  a  competent  know- 
ledge of  agricultare,  either  as  a  branch 
of  general  kno^edge  or  for  the  purpose 
of  its  practical  application. 

BARLEY  is  a  grain  too  generally 
known  to  reqnhre  a  minute  desoriptioD. 
It  is  readily  distinguished  tcom  odier 
grain  by  its  pointed  ^tremides,  and  by 
tiie  rough  appearance  of  its  outer  skin, 
which  is  the  cordla  of  the  flower  closely 
enveloping  the  seed,  and,  in  most  varie- 
ties, adhering  strongly  to  it 

Botanists  place  Uirley  in  the  fondly  of 
Ihe  Graminea,  and  Limueos  has  elassed 
it  in  the  second  order  of  his  third  dass 
(  TViandria  digyma),  having  three  stamina 
and  two  styles  in  the  flower.  For  its 
botanical  characters,  see  Hordeum. 

Barley,  according  to  the  most  andent 
aathors,  formed  a  prindpal  part  of  the 
fbod  of  man  in  the  early  ages,  and  con- 
tinues to  do  so  at  this  day,  in  many  coun- 
tries where  the  progress  of  agriculture  and 
the  increase  of  woilth  have  not  yet  en- 
abled the  inhabitants  to  exchange  the 
eoeiser  barley  loaves  for  the  mcHre  pa)at- 


aide  and  nntritioas  wheaten  breads  and 
where  the  soil  is  not  weE  adapted  to  lye 
or  the  ctimate  to  nuiice. 

Of  aU  the  cultivated  grams,  htatej  Is 
peihaps  that  whidi  comes  to  perfection  iii 
the  greatest  varie^  of  dimates,  and  is 
c<»sequeatly  found  over  the  greatest  ez« 
tent  of  the  habitaUe  world,  ft  bean  tlie 
heat  and  drought  of  tropical  regions,  and 
rupens  in  the  short  summers  of  tiioee 
which  verge  on  the  frigid  zone.  In  gcsoial 
climates,  such  as  Egypt,  Barbary,  and  the 
south  of  Spua»  two  cn^of  barley  may 
be  reaped  m  the  same  year,  one  in  spring 
from  seed  sown  the  preceding  autumn,, 
and  one  in  autumn  fh>m  a  spring  sowing. 
This  explains  a  passage  in  Exodus  (ix. 
31),  where  the  efiectof  the  hail  is  men- 
tioned which  desolated  Egypt,  in  conse- 
quttice  of  the  refusal  of  Pharaoh  to  let  the 
ohildrai  of  Isntd  depart:  **  The  flax  and 
the  barley  were  snutten,  for  the  barl^ 
was  in  the  ear,  and  the  flax  was  boUea^ 
but  the  wheat  and  the  rye  were  not 
smitten,  for  they  were  not  come  up."^ 
Commentators  agree  that  this  event  hap- 
p^ed  in  the  month  of  March;^  the  fim 
crop  of  barley  was  therefore  nearly  "opej^ 
and  the  flex  ready  to  pull:  but  the  wheat 
aond  the  rye  sown  in  q^g,were  not  ye^ 
suffidentiy  advanced  in  growth  to  be  m- 
jured  by  the  haiL 

Agricaltural  writers  in  general  have 
distin^^uiBhed  the  different  spedes  of  bar- 
1^,  eitbnr from  thetime  of  sowing  them, 
into  winter  barley  and  ^ring  baney,  or, 
from  the  number  of  rows  of  grains  in  the 
ears,  into  six-rewed,  four^rowed^and  two- 
rowed  or  flat  barley.  Another  distinc- 
tion may  be  made  between  those  ifhich 
have  ^  oordla  strongly  adhering  to  the 
seed,  and  those  in  which  it  separates  from 
i^  leaving  the  seed  naked,  m>m  which 
eircumstance  these  are  called  naked  bar- 
leys. Without  entering  into  any  discus* 
non  whether  these  dinerences  are  sufl- 
dent  to  constitute  distinct  ^cies,  or  are 
to  be  considered  as  varieties  produced  by 
cHnutte,  soH,  or  cultivation,  we  shall  only 
observe  that  those  hinds  which  are  hardieiv 
and  will  bear  tiie  winters  of  our  climate, 
mav  also  with  success  be  sown  in  springs 
as  IS  the  case  with  the  Scotch  here  or  big|^ 
There  seem,  in  feet,  to  be  only  two  verjr 
distinct  i^eq^  <^  bfurley  £^nerally  cuU^ 
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a.  Winter  bMr1|By.  (,  The  Mine,  with  part  of  the  seed  pulled  off  the  rachit. 

c,  A  fide  Tiew  of  the  last,  to  show  the  shape  of  the  rachis. 
d;  The  three  perfect  grains  adhering  together  by  the  base,  as  pulled  off  the  raeh|s. 


T&ted:  one  which  produces  three  perfect 
flowers,  and  as  many  seeds  united  at  Ihe 
base^  at  each  joint  of  the  rachis^  or  middle 
oftfaeear,  alternately  OD  each  nde(Ft^.  I); 
aiid  another,  in  which  the  middle  flowret 
B  perfect,  and  the  two  others  barren, 
iteming  a  flat  ear,  with  only  one  row  of 
grains  on  each  sidis,  as  our  common  spripg 


barlejr  (Fig.  2).  The  first  species  has 
sometimes  the  middle  flowret  small  or 
abortive,  and  consequently  only  four  rows 
of  grains,  giving  the  ear  a  square  appear- 
ance, but  that  this  is  only  an  occasional 
deviation  is  proved  by  its  returning  to  the 
perfect  ear  with  six  rows,  in  riqa  soili^ 
SAd  nnd^  proper  culdvaUpi^ 
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a.  An  etrofoommon  spring  barley. 

b,  The  same,  with  the  grain  partly  palled  off. 

•,  The  single  grain,  with  t^e  remnant  of  the  two 

abortiTe  flowett. 

In  some  Taneties  of  both  kinds  the 
seeds  stand  more  apart  from  each  other, 
and  at  a  greater  angle  with  the  rachis; 
the  ear  is  also  shorter,  giving  it  the  ap- 
pearance of  a  bat  or  Ikn,  whence  it  has 
been  called  Battledore  Barley;  it  is  also 
inown  by  the  name  of  Sprat  Barley.  In 
others  the  corolla  separates  from  the  seed 
when  ripe,  and  the  awns  fall  off:  these 
are  the  naked  barleys.    Each  of  these 


hat  been  in  repute  at  different  times,  and 
is  worthy  of  tbe  attention  and  carefbl  col- 
tivation  of  the  practical  and  experimental 
agricaltdrist 

Winter  barley  is  mostly  sown  in  those 
countries  where  the  winters  are  mild,  and 
the  springs  dry,  as  in  the  south  of  France, 
Italy,  and  Spun,  or  in  those  where  the 
snow  lies  deep  all  the  winter,  and  where 
the  sun  is  powerfrd  immediately  after  the 
melting  of  the  snow  in  spring,  as  is  the 
case  in  nuts  of  Rusua,  Poland,  and  some 
parts  of  North  America.  In  most  climates, 
where  the  fdnter  consists  of  alternate  fiost 
and  thaws,  and  the  early  part  of  spring  is 
usually  wet,  as  is  the  case  in  Kngi^n^!^ 
Scotland,  and  Ireland,  the  young  barley  is 
too  apt  to  suffer  from  these  yidssitud^ 
and  the  spring-sown  barley  g^yes  the  more 
certain  prospect  of  a  good  crop :  tmt  the 
grain  of  the  latter  is  seldom  so  heayy  as 
that  which  has  stood  the  winter,  and, 
being  haryested  later,  it  interferes  with 
the  wheat  harvest,  which  is  an  incon- 
yenience. 

The  winter-sown  barley  is  generally  ot 
the  six-rowed  sort,*  of  which  the  here  or 
bigg  is  an  inferior  variety,  but  being 
haidy,  and  of  rapid  growth,  it  is  wm 
suited  to  exposed  ntuations  and  inferior 
soils.  The  Siberian  barleif,  a  variety  of 
which,  with  naked  seeds,  lias  been  highly 
extolled  hr  foreign  agricultural  writers, 
specially  by  Thaer,  under  the  name  ot 
Jaordeum  caleste,  seems  to  be  a  superior 
sort  in  rich  soils,  not  onl^r  for  its  neavy 
and  nutritious  grain,  in  wMch  particulan 
it  is  said  to  approach  to  the  quality  of  rye^ 
but  also  for  its  succulent  stems  and  leaves, 
which  make  it  by  &r  the  best  sort  to  sow 
for  the  purpose  of  green  food  for  cattle 
and  sheep,  and,  if  fed  off  early,  the  roots 
will,  in  a  rich  soil,  shoot  out  an  abundance 
of  fresh  stems,  and  produce  a  good  crop 
of  grain  at  harvest 

The  barley  most  commonly  cultivated 
in  England  is  that  which  has  only  two 
rows.  It  is  almost  universally  sown  in 
spring.  TIm  varieties  produced  by  dif- 
ference of  soil  and  cultivation,  as  well  as 
by  seed  occasionally  brought  from  other 
countries,  are  innumerable;  they  have 
been  divided  by  most  agricultural  writers 
into  the  early  or  rath  ripe  sorts,  as  they 
were  called,  and  the  late  ripe,  from  the 
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period  of  iii^  beingfit  to  reap.  But  thig 
ig  a  distinction  which  is  not  very  accurate. 
It  is  well  known  that  hot  giuvelly  soils 
bring  any  grsdn  to  perfection  in  less  time 
tban  the  stronger  and  colder  soils,  and 
that  the  produce  acquires  from  the  soil  in 
which  it  grew  a  disposition  to  ripen  earlier 
or  later.  This  property  it  retains  for  a 
fbw  seasons,  by  some  modification  of  its 
vegetating  power,  to  which,  for  want  of  a 
better  name,  that  of  habit  may  be  ^yen^ 
being  analo^us  to  the  alterations  pro- 
duced on  livmg  animals  by  habit  Thus 
seed  sown  repNcatedly  in  a  light  dry  soil 
becomes  rath  ripe,  and  that  sown  on  the 
heavy  moist  land  late  ripe,  although  ori- 
ginally the  same. ,  The  rath  ripe  grain  is 
always  less  heavy  than  the  late  ripe ;  and 
from  these  drcumstances  the  experienced 
cultivator  of  barley  chooses,  his  seed  from 
soch  land  as  may  modify  the  habit  pro- 
duced by  his  own,  ^ving  him  a  crop  with 
as  heavy  a  grain  as  his  soil  can  produce, 
and  within  a  conveni^t  period. 

The  common  or  Norfolk  spring  barley, 
so  called  because  it  is  the  principal  sort 
cultivated  in  that  coun^,  has  a  moderate- 
dzed  ear,  containing  from  ten  to  fifteen 
seeds  on  each  side  on  an  average  (^Fig.  2). 
The  straw  is  not  very  long,  and  makes 
good  fodder  for  cattle  in  winter.  Some 
prefer  the  l<mg-eared,  which  contains  from 
twelve  to  twenty  seeds  in  a  row,  but  it  has 
a  weaker  straw,  and  is  subject  to  be  beaten 
down  by  rains  from  the  weight  of  the  ear. 
Particiuar  varieties  have  been  in  great  re- 
pute at  different  times,  when  first  intro- 
duced, and  then  seem  to  have  degenerated 
and  lost  their  superiority.  Of  this  kind 
is  the  Moldavian  baiiey.  This  barley 
was  much  sought  after  some  years  ago ; 
and  lately  the  Chevalier  barley  (^Fig,  3), 
so  called  from  the  ^ntleman  who  first 
brought  it  into  notice.  It  is  said  that 
having  observed  an  ear  of  barley  in  his 
field  greatly  superior  to  the  rest,  he  care- 
fhUy  saved  the  seed,  and  cultivated  it  in 
his  garden  till  he  had  a  suflGk^ient  quantity 
to  sow  it  in  a  field.  It  has  since  been 
extremely  multiplied  and  diffused  through 
the  county.  Some  eminent  maltsters  and 
brewers  have  declared  that  it  contains 
more  saccharine  matter  than  any  other 
sort;  and  the  trials  hitherto  made  have 
eoQvinced  many  agriculturists  that  it  is 
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not  only  heavier  in  the  grain,  but  also 
more  productive.  In  1832  Mr.  Coke  of 
Norfolk,  who  was  always  foremost  in  all 
agricultural  experiments  and  improve- 
ments, sowed  a  considerable  portion  of 
land  with  this  barley,  and  the  result  is 
said  to  have  been  perfectly  satisfiustory. 
LoL  the  year  1833  the  writer  of  this  work 
sowed  two  acres  of  Chevalier  bailey  in 
g2 
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the  same  field  with  some  of  the  best  of 
the  common  barley.  The  soil  was  poor 
light  sand,  but  in  good  order  and  very 
clean.  The  produce  of  the  whole  was 
liearly  the  same,  four  quarters  per  acre ; 
bat  the  Cheyalier  barley  weighed  57  lbs. 
per  bushel,  while  the  common  weighed 
only  52.  This  gives  the  fiirmer  an  advan- 
tage of  nearly  ten  per  cent.  The  sample 
was  very  fine,  and  the  whole  that  he  could 
spare  was  eagerly  purchased  by  his  neigh- 
Jponrs  for  s^  at  his  own  price.  It  is 
'iong  in  the  ear  and  very  plump,  and  the 
plants  tiller  *  so  much,  that  half  a  bushel 
jnay  be  saved  per  acre  in  the  seed.  This 
ts  probably  owing  to  its  grains  being  all 
|)erfect,  and  vegetating  rapidly.  The 
straw,  like  that  of  the  other  long-eared 
barleys,  appears  weak  in  proportion  to 
the  ear ;  it  is  said  also  to  be  harder,  and 
not  so  palatable  to  cattle.  These  are  di^ 
cumstances  which  experience  alone  can 
ascertain.  That  hitherto  it  has  a  decided 
superiority  over  the  common  sorts,  no  one 
who  has  tried  it  fairly  in  well-prepared 
land  seems  to  deny ;  but  unless  great  care 
be  taken  in  cultivating  picked  parcels  for 
seed,  selecting  the  finest  ears  and  plumpest 
grain,  it  will  probably  share  the  mte  of  its 
predecessors--degenerate,  and  lose  its  re- 
putation. Might  not  the  cultivation  of  the 
various  kinds  of  grain  purposely  for  seed 
be  more  generally  practised,  and  fi)rm  a 
distinct  branch  of  agriculture  ?  And 
would  not  this  be  well  adapted  to  small 
occupiers  and  cottagers,  who  may  have 
had  allotments  of  land  given  or  let  to 
them,  to  enable  them  to  Uve  by  their  own 
labour  and  industry,  without  parochial 
ud?  Thus  the  good  qualities  of  any 
grain  might  be  perpetuated,  new  varieties 
might  be  produced,  and  the  defects  cor- 
rect by  cultivation,  as  is  the  case  with 
horticultural  plants. 

The  Sprat  or  Battledore  Barjey  (Fig.  4), 
also  called  Putney  Barley,  from  having 
been  once  extensively  cultivated  near  th^^t 

flace,  is  in  much  esteem  in  Germany, 
t  is  the  ffordeum  Zeocriton ;  also  c-alled 
German  rice,  or  rice  barley,  not  from  any 
resemblance  it  bears  to  nee,  but  because, 
when  deprived  of  its  skin  and  made  into 

*  A  plant  is  said  to  tiller  Vfhen  it  produce* 
fevenl  steins  from  the  crown  of  the  root  (Fig. 
1^^^)  ftt^e  twIiKse  of  ^6  «9f|* 


pot  barley,  it  swells  by  boiling,  and  makea 
a  ffood  substitute  for  rice  in  broths  and 
puadings.  It  is  not  much  cultivated  in 
England  at  present,  but  it  is  hardy  and 
productive,  and  grows  well  in  the  stronger 
soils,  especially  the  marly,  and  is  well 
worth  the  attention  of  experimental  agri- 
culturists. It  certainly  was  once  in  good 
repute  in  this  country,  and  may  suit  par- 
ticular soils  and  situations. 

All  kinds  of  barley  require  nearly  the 
same  soil,  and,  whether  they  are  sown  be* 
fore  winter  or  in  spring,  the  ground  must 
be  well  prepared,  and  the  soU  pulverized 
by  repeated  ploughings  and  harrowings. 


[Sprat  (or  ^ttfedoire)  JJfrlgj-.j 
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•r  l>y  the  operatioii  of  those  instraments 
which  haye  been  inv^ited  for  this  espe- 
dal  porpose ;  in  order  that  the  fibres  of 
die  roots,  wMeh  are  yery  minute  and  deli- 
cate, may  penetrate  the  soil  eanly  in  seasch 
of  nourishment 

The  coltiyalion  of  all  the  Tarieties  is 
nearly  the  same,  and  is  best  understood  in 
tiie  coonties  of  Essex,  NorfoUc,  and  Suf- 
iblk,  in  which  a  great  quantity  of  excel- 
lent barley  is  produced  and  malted  for  the 
London  market  In  the  light  soils,  bar- 
ley is  inyariably  sown  after  turnips,  which 
have  been  fed  off  the  land  by  sheep,  or 
been  drawn  to  feed  the  cattle  in  wmter 
in  the  yards  or  stalls,  who,  by  means  of 
an  abundance  of  litter,  make  a  vast  supply 
of  manure  ready  for  the  next  turnip  crop. 
When  the  land  has  been  properly  pre- 
pared for  turnips  [see  TuenipsJ,  and  well 
manured,  and  Uie  turnips  have  been  care- 
fhlly  hoed,  so  that  no  weeds  of  any  kind 
remain,  it  is  then  in  the  finest  state  for 
barie^  as  soon  as  the  turnips  are  off. 
Tonups  require  a  well-pulyerized  soil, 
and  so  does  barley.  If  tne  soil  is  yery 
dry  and  light,  the  sheep  folded  upon  it 
consolidate  the  surface  by  their  treading, 
and  enrich  it  by  their  urine  and  dung. 
As  soon  as  a  part  of  the  field  is  dean^ 
and  the  hurdles  remoyed,  the  land  is 
Roughed  with  a  shallow  fhrrow,  and  Uius 
the  uieep  and  the  ploughs  are  often  seen 
S  the  same  field  succeedUng  each  oUief, 
that  m^ime  may  be  lost  in  turning  in  and 
coyering  the  dung,  which  is  yery  yolatile, 
and  woSd  soon  lose  much  of  its  qualities 
by  the  action  of  the  sun  and  winds.  This 
IS  sufficient  preparation  for  the  seed, 
which  may  now  be  sown  or  drilled  with- 
out delay. 

In  heayier  soils,  which  haye  become 
tenacious  by  the  winter's  rains,  or  on 
which  the  sheep  haye  been  folded  in  wet 
weaker,  the  soil  may  not  be  in  a  suffi- 
ciently diyided  state  to  reoeiye  the  seed 
with  advantage.  In  that  case  it  must  be 
worked  and  stirred  till  a  proper  tilth  is 
produced :  tiiis  is  a  great  loss  and  hinder- 
anoe,  by  increasing  the  labour  at  the  busy 
time  <ff  sowing,  but  it  cannot  be  avoided ; 
tiie  experience  and  judgment  of  the  cnlti- 
yator  must  direct  hun  as  to  the  best  mode 
of  proceecUng,  eyer  bearing  in  mind  that 
tr  is  an  irretneyable  error  to  sow  barley 


on  land  not  properly  puhrerised,  and  tfaal^ 
if  it  is  once-  fine  and  dry,  a  littie  delay  in 
the  sowing  is  of  much  less  importance. 
It  can  scarcely  be  too  dry  on  the  surface 
at  the  time  of  sowing,  at  least  in  this  cli- 
mate, and,  provided  a  firw  showers  supply 
the  moisture  necessary  to  make  it  vege- 
tate and  spring  up,  there  is  no  great  daiti- 
ger  to  be  apprehended  from  too  dry  wea- 
ther. Barley  has  been  known  to  grow 
and  ripen,  when  not  a  angle  shower  re- 
freshea  the  soU  from  the  day  it  was  sown 
to  that  in  which  it  was  reaped. 

When  the  soil  is  of  a  strong,  compact 
nature,  but  fertile  at  the  same  time,  and 
turnips  cannot  well  be  fiid  off  the  land* 
nor  taken  off  in  carts,  on  account  of  the 
damage  which  would  be  done  to  the  soft 
moist  soil  in  winter  by  the  tread  of  the 
sheep  or  the  wheels  of  the  cart,  recom-se 
is  sometimes  had  to  a  long  fallow  during 
eighteen  months,  fix>m  harvest  till  the 
second  spring,  giving  the  land  the  benefit 
of  two  winters'  frosts,  a  tillage  in  autumn* 
in  smnmer,  and  in  two  springs.  Thus 
the  land  is  perfectiy^  cleaned,  and,  if  pn>* 
perly  mani^ged,  quite  mellow  and  nne*, 
and  the  barley  sown  on  such  land  always 
produces  a  crop,  not  only  abundant,  but 
of  the  best  quality,  so  that  the  lines  of  . 
Virgil  in  his  Georgics,  i.  48,  whether 
literally  applicable  or  not,  are  verified  in 
the  result : — 

•*  Ilia  »ej»e«  demam  voHf  reapondet  avari 
Agricolie,  bis  quie  solem,  bis  fHgora  sendt" 

This  practice  has  been  alluded  to  in  tiic 
article  Arable  Land,  and  b  common  in 
the  heavier  soils  of  Essex  and  Suffolk. 
The  loss  of  time  by  so  long  a  fiillow  is 
amply  repaid  by  the  state  of  the  land  and 
the  subsequent  crops.  It  was  once  the 
universal  custom  to  sow  wheat  after  a  fiU- 
low,  and  barley  after  wheat,  unless  clover 
was  sown  with  the  wheat,  winch  was  the 
first  step  to  improvement;  but  after  the 
barley  another  fellow  beomie  necessary. 
By  sowing  barley  after  the  fallow,  the 
land  is  much  more  perfectiy  cleaned,  and 
the  clover  sown  with  the  barley  is  tiie 
best  preparation  for  the  wheat,  which 
may  be  succeeded  by  beans,  and,  if  ti^ese 
are  well  manured  and  properly  hoed,  an- 
other crop  of  wheat  may  be  taken  before 
a  second  fiillow  is  necessary.  By  com- 
paring the  probable  produce  of  the  two 
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Aiff(»rent  rotations,  the  adyantajg^  will  be 
evident  in  &yoiir  of  that  which  begins 
with  barley. 

In  some  particular  cases,  however,  when 
a  yery  dry  antumn  allows  the  wheat  stnb- 
ble  to  be  Roughed,  and  well  cleaned  before 
winter,  and  several  ploughings  and  bar- 
rowings  can  be  given  in  spring,  barley 
may  be  sown  with  advantage  after  wheat ; 
but  then  it  is  seldom  advisable  to  sow 
clover  and  grass  seeds  with  the  barley, 
the  land  not  being  snfficientiy  free  from 
weeds.  But  the  Trifolium  iwxwnatvmt 
lately  introduced  firom  the  south  of  France, 
if  it  i^ould  succeed  well  in  our  climate, 
would  be  admirably  adapted  to  be  sown 
on  the  barley  stubble:  the  land  being 
slightiy  ploughed  or  scarified  imme<Hately 
after  liarvest,  and  the  seed  rolled  in.  It 
will  grow  so  rapidly  in  si>ring  as  to  smo- 
ther all  seed  weeds,  and  will  give  a  heavy 
green  crop  to  be  cut  for  horses  and  catde 
early  in  May,  and  excellent  winter  fodder 
if  made  into  hay.  [See  Tbifoliuh  In- 
CABNATUM,  and  Clover.] 

The  quantity  of  barley  sown  formerly 
was  four  or  five  bushels  per  acre :  but,  if 
the  land  is  duly  prepared  and  the  seed 
good,  from  two  to  three  bushels  is  an  am- 
ple allowance,  especially  if  sown  by  the 
drilling-machine,  which  it  always  ought 
to  be;  for  if  the  land  be  too  rough  to 
allow  of  drilling,  it  is  scarcely  fit  to  sow 
barley  in,  and  oats  will  be  a  more  advan- 
ta^us  grain. 

The  proper  time  for  sowing  barley  de- 
pends much  on  the  season  and  the  state  of 
the  land.  The  best  practical  rule  is,  to 
sow  as  soon  after  the  middle  of  March  as 
the  ground  is  dry.  Earlier  sowings  may^ 
sometimes  succeed  well,  but  in  wis  cli- 
mate, cold  wet  weather  often  prevails  in 
the  end  of  February  and  beginning  of 
March,  and  this  is  by  no  means  fiivour- 
able  to  young  plants  of  barley.  The 
early-sown  crops  are  however  in  general 
the  heaviest,  especially  the  sort  which 
ripen  later :  they  require  less  seed,  having 
more  time  to  tiUer  before  the  hot  weather 
draws  up  the  stems.  There  are,  however, 
seasons  when  the  later-sown  crops  are  the 
best ;  a  good  rule  is  to  sow  a  quick-growing 
sort  when  the  sowing  is  unavoidably  de- 
ferred, and  in  this  case  more  seed  must 
also  be  allowed. 


The  depth  at  which  the  seed  should  he 
deposited  depends  <m  the  nature  of  the 
soil  and  on  the  aeason.  Winter  barley 
need  only  be  slightipr  covered,  andwiU 
tiller  astonishingly  m  good  l^t  soils. 
The  examination  of  two  root^  one  of 
which  (1%.  6)  proceeded  from  a  grain 
droi^ed  on  tiie  surface  of  the  soil,  and 
the  other  (Jf^^.  6)  buried  one  or  two 
inches  under  tne  sur^Eiee,  dearly  showa 
the  difference.  In  the  first,  the  crown 
(a),  from  which  the  steins  tiller,  has  the 
seed  still  adherinff  to  it;  in  tiie  other 
they  are  separated  by.  a  strong  tou^ 
ligament  (c).  This  forms  two  distinct 
centres,  firom  wMch  the  roots  i^read; 
and,  in  very  light  soils  and  dry  seastms, 
the  roots,  springing  immediately  from  the 
seed,  are  less  exposed  to  be  dried  up. 
But  in  stiff  soils  the  seed,  buried  deep, 
may  have  much  difficulty  in  germinating, 
the  air  not  having  suffident  access,  and 
the  first  shoot,  which  forms  the  ligament 
(c),  not  bemg  able  to  pierce  the  compact 
soil  above  it  As  a  general  rule,  a  depth 
of  from  one  and  a  half  to  three  indie^ 
according  to  the  nature  of  the  soil,  ig 
most  likely  to  enable  the  seed  to  sproul 
well,  and  give  a  sufficient  hold  of  the 
land  by  the  roots  to  avoid  the  danger  of 
lodging.  It  is  of  consequence  iSaaX  alk 
the  seeds  be  depodted  at  a  uniform  depth, 
to  ensure  their  shoots  rising  at  the  same 
time:  for  where  some  rise  earlier  and 
some  later,  it  is  impossible  to  reap  the 
whole  in  good  order ;  some  of  fhe  ears 
will  be  too  green,  while  others  are  shed- 
ding the  seed  from  beiag  too  ripe.  This 
is  one  reason  why  the  drilled  crops  are, 
in  general,  so  much  more  regular  in  their 
^wth  than  the  broadcast  After  sow- 
mg  barley  it  ,is  useful  to  pass  a  light 
roUer  over  the*  land,  across  the  stitches» 
if  there  are  any,  to  press  the  earth  on  the 
seed,  and  prevent  too  great  evaporation 
of  the  moisture.  When  the  plants  begin 
to  tiller,  another  rolling,  and  in  some 
cases  a  slight  harrowing,  to  loosen  the 
surfitce  and  thin  out  the  plants  where 
they  ^w  too  close,  is  very  useful.  Thia 
also  IS  the  best  time  to  sow  clover  and 
grass  seeds,  if  not  done  with  the  first 
rolling.  Barley  is  not  usually  hoed,  be* 
cause  the  land  should  be  perfectiy  clea^ 
of  weeds  and  their   seeds  before  it  M 
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5.  A  root  of  lelf-Mwn  bariey  in  a  rich  light  loil* 
ftMlie  Mane  in  a  poor  itiir  Mil. 


•Qfwn ;  bat  if  lioein^  ib  Hionght  neoefBary 
to  loosen  the  soil,  instead  of  merely  har- 
rowing it^  the  clorer  isfr  grass  seeds  are 
sown  at  the  last  hoeing.  After  this  no 
attention  is  leqidred  to  the  crop  till  har* 
Test,  unless  some  docks  or  thistles  should 
inalce  their  appearance,  which  must  then 
te  oarefony  polled  up. 


The  praetiee  of  sowing  idofsr,  r^ 
grass,  or  other  seeds,  with  the  barley,  is 
almost  nniyersal,  and  is  oonadeied  as  ebo 
of  the  great  modem  improtementi  i» 
affricoltare.  There  is  no  doubt  a  neat 
adyantage  in  haying  a  profitable  and  im- 
proying  crop  to  succeed  the  barley,  with- 
out further  tillage;  and  cloyer  prep^rto 
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6.  A  root  of  drilled  barley  in  «good  i 
6*.  The  same  in  a  poor  ■tifraoU. 


Ae  land  admirably  for  wheat.  Still  there 
are  some  doubts  whether  this  be  profitable 
in  all  cases.  There  are  seasons  when  tibe 
elofer  xniiterially  injures  the  barley  by  its 
luxuriance;  and  in  wet  seasons  at  har- 
dest it  is  yer^  difficult  to  dry  the  straw 
tofficiently,  mixed  as  it  is  with  the  succu- 
lent stems  of  the  cloyer,  or  to  preyent  its 


heatinff  in  the  stack.  The  doyer,  as  ft 
as  the  barley  is  concerned,  may  be  looked 
upon  as  a  weed,  which,  like  all  other 
weeds,  must  take  a  part  of  the  nourish* 
ment  from  the  crop,  and  check  its  tiller- 
ing. If  the  cloyer  is  sown  late  among  the 
barley,  the  danger  is  less.  It  will  not  be 
able  to  grow  so  high  as  to  dp  xnoch  Sn- 
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iorj,  bat  the  ftar  of  loang  the  plant  of 
dover  maJ^  most  fiumen  prefer  sowing 
it  soon  after  the  barley. 

In  Flanders,  elorer  is  seldom,  or  never, 
•own  with  barley,  but  chiefly  with  r)re: 
but  they  sow  a  species  of  white  carrot  in- 
stead, in  the  sandy  smls.  These  pnsh  oat 
veiy  little  of  the  green  top,  but  shoot  their 
fibres  downwards,  which  fbrm  the  mdi- 
ments  of  the  carrot  After  hanrest,  the 
groand  is  well-harrowed,  and  watered 
with  liquid  manure.  The  carrots,  which 
eodd  scarcely  be  observed  above  ground, 
ioou  spring  up,  and  a  good  crop  is  secured 
before  winter,  extremely  useful  fbr  feed- 
ing cattle  and  swine,  and  sreatly  increas- 
ing tiie  urine  of  cows  and  bullocks,  the 
&voarite  manure  for  light  soils  in  that 
coontry. 

As  soon  as  the  ears  of  the  bariey  begin 
to  droop  and  Jose  their  purple  hue,  ao- 
qnirin^  a  light  straw  colour,  before  the 
wnm  IS  quite  hard,  it  should  be  reaped. 
This  is  usually  done  by  mowing  it  with 
aseythe,  having  a  hoop,  or  an  appendage 
owd  a  cradle,  fixed  to  it,  so  as  to  lay  the 
twathe  regularly :  but  where  tiiere  is  a 
nficient  iupply^  of  labourers,  at  reason- 
lUe  wages,  it  is  fer  more  profitable  to 
have  it  reaped  with  the  ndde,  or,  what  is 
better,  with  ihe  Hatmnik  tcythe,  a  short 
broad  scythe  used  with  one  hand,  while  a 
light  hook  is  held  in  the  other  to  lay  the 
itnw  even,  so  as  to  be  readily  tied  up  into 
Anves.  A  little  practice  enaUes  a  man 
to  leap  twice  as  much  com  in  the  same 
time  with  this  instrument  as  with  the 
leaping-hook.  Binding  into  sheaves  is  a 
great  advantage ;  much  less  com  is  shed, 
^hich,  in  the  common  mediod  of  raking 
into  heaps,  often  amounts  to  more  than 
]>J|onld  fidly  sow  the  same  extent  of  land, 
ihe  sheaves  set  up  on  end  are  in  less 
daoff^  fhim  the  weather,  and  when  the 
wK  is  built,  all  the  ears  may  be  laid  in- 
^riid  and  much  grain  saved,  which,  if  on 
^  outnde,  would  soon  be  the  prey  of 
^rds :  smaller  stacks  may  be  made,  and 
ue  danger  of  heating  entirely  avoided. 
The  stscks  should  be  built  on  fhunes, 
K^iported  by  stone  or  cast-iron  pillars, 
Vua  flat  caps  on  them  to  keep  out  vei^- 
>^;  and,  in  large  stacks,  it  is  usefbl  to 
hive  a  kind  of  open  cage  in  the  middle, 
to  aUow  the  adiDisnon  of  air  to  the  centre. 


This  dries  the  grain  better  than  a  kiln, 
and  when  the  stack  is  property  thatched 
with  straw,  the  crop  ma^  oe  considered 
as  safe  till  it  is  carried  into  the  bam  to  be 
thrashed.    [See  Uaxvewt,  and  Fabm.] 

Barlcry  requires  care  in  thrashing,  to 
break  off  all  the  awns  close  to  the  gndn, 
A  thrashinginachine  does  not  accomplish 
this  perfectty  by  only  once  passing  the 
straw  through  the  rollers;  it  is  coose* 
<}uently  usuall}^  |mt  through  a  second 
tmie,  especially  if  It  has  not  been  tied  into 
sheaves.  It  is  often  necessary,  after  the 
barley  is  thrashed,  to  effiect  this  by  an-, 
other  operation,  which  is  called  AtrsMi^ 
h^,  fbr  which  purpose  several  kinds  of 
machine  instruments  are  used.  A  simple 
one  consists  of  a  cylinder  cotnposed  cf 
small  bars  of  iron,  and  traced  on  an  axis, 
which  is  rolled  backwards  and  fbrwards 
over  the  grain ;  or,  wiiere  a  thrashingw 
machine  is  used,  a  plate  of  iron,  perforated 
like  a  nutmeff-gnter,  is  fixed  to  the  in- 
side of  the  dram  in  which  the  beaters 
revolve,  and  the  awns  are  eflfectaallj 
broken  off  by  this  rough  surface. 

The  diseases  to  whidi  bariey  is  sub- 
ject while  growinff  are  those  which  attadc 
all  other  grain— me  smut,  the  burnt  ear, 
blight,  and  mildew ;  but  it  is  less  liable 
to  these  than  wheat  The  greatest  enemy 
is  a  wet  asrvest.  It  is  so  apt  to  germin- 
ate in  wet  weather  after  being  cut,  or  the 
crop  laid  by  the  wind,  that  nun^Mn  ol 
the  ears  ajppear  in  flill  vegetation,  every^ 
grain  havmg  sprouted  (see  Jigure).  It » 
men  of  little  value,  and  even  when  this  is 
checked  by  dry  weather  or  in  the  kiln, 
the  grain  is  so  impaired  as  to  be  fit  only 
to  feed  fbwls  and  pigs.  A  strong  plant 
of  clover,  by  keeping  the  iret  longer  about 
the  barley,  often  contributes  to  increase 
this  evil,  as  has  been  hinted  befbre. 

The  principal  use  of  bariey  in  this 
oountry,  and  wherever  the  climate  does 
not  permit  the  vine  to  thriye,^  and  no 
wine  is  made,  is  to  ccmvert  it  into  malt 
fat  brewing  and  distilling.  The  best 
and  heaviest  grain  is  chosen  fer  this 
purpose,  and,  as  it  must  have  its  gei^ 
minatfng  power  unimpaired,  the  least  di»> 
coloration,  tmm  rain  or  heating  in  the 
stack,  renders  it  suspected,  and  conse- 
quently not  so  saleable.  It  is,  however, 
still  fit  fer  being  groand  into  meal,  fer 
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(Prematare  gwrniaatioa  of  an  ew  of  btrloy.] 


fteding  ctLiAb  and  pigs,  when  it  is  not  used 
for  human  food ;  or  it  may  he  made  into 
pot  barley  by  the  process  of  shelling.  [See 
jBablxt,  Pot  ana  Pearl.] 

The  produce  of  barley,  on  land  well 
prepared,  is  from  30  to  50  bushels,  and 
more,  per  statute  acre,  weighing  Vrom  45 
to  55  lbs.  per  bushel,  according  to  the 
quality.  It  is  said  to  contain  65  per  cent 
efnutritiye  natter;  wheat  contains  78  per 
cent  A  bushel  of  barley  weighing  50  lbs. 
therefore  contains  about  32  lbs.  m  nutri- 
ment; while  a  bushel  of  wheat  weighing 
60  lbs.  contains  47  lbs.  Good  oats  weigh- 
ing 40  lbs.  contain  about  24  lbs.  of  nutri- 
tive substance;  to  that  the  comparative 
value  of  wheat,  barley,  and  oats,  in  feed- 
ing cattle,  may  be  represented  by  47, 32, 
and  24,  the  measure  bein^  the  same.  It 
is  remarkable  that,  allowing  some  addi- 
tion to  wheat,  as  more  generally  used  for 
human  food,  these  numbers  very  nearly 
give  the  usual  proportions  between  tlie 
prices  of  these  grains.  The  experiments 
on  whicih  this  calculation  is  founded  were 
carefolly  made  by  E^nhoi^  and  confirmed, 
on  a  large  scale,  by  Thaer,  at  his  esta^ 
bUshment  at  Mogelin,  the  account  of  the 
vesults  being  accurately  kept 


On  all  good  loamy  soite  barley  is  a 
more  profitable  crop  than  oats,  and  is 
sujTOosed  to  exhaust  the  soil  less.  On 
stilf  cold  clays  it  does  not  thrive  so  well, 
and  there  oats  are  to  be  preferred.  In 
some  districts,  where  the  best  barley  is 
grown,  the  fiurmers  seldom  sow  oats,  and 
many  prefer  buying  tiiem  for  their  own 
use,  with  the  additional  expense  of  market 
and  carriage.  In  Scotiand,  and  some 
parts  (^the  north  of  England,  oats  are  in 
greater  request,  being  me  chief  food  of 
tiie  labourmg  classes,  and  preferred  hy 
them  to  barley,  except  it  be  in  the  form  of 
pot  barley  in  their  broths. 

Barley  in  its  green  state,  espedally  the 
Siberian  winter  bariey,  makes  excdient 
spring  food  for  milch  cows,  as  is  well , 
Imown  to  the  cowkeepers  about  London ; 
it  comes  in  early,  and  greatly  increases 
the  milk.  It  is  also  very  j^ood  for  horses, 
provided  it  be  given  spanngly  at  first,  as 
It  purges  them;  but  after  a  littie  time 
when  tiie  stomach  becomes  accustomed  to 
it,  it  increases  their  flesh  and  condition 
wonderfully,  and  is  much  more  wIkA^- 
some  than  the  usual  spring  physic,  as  it 
answers  the  purpose  of  gentiy  clearing 
the  intestineB,  without  any  risk  of  irrita- 


Digitized  by  VjOOQ IC 


BABLET. 


(2T     ] 


BABUBT. 


tioD.  For  sheep  it  is  more 
flian  rye,  and  comes  earlier :  when  fed 
quite  close  in  April,  it  will  spring  up 
again,  and,  on  good  land,  prodnce  a  &ir 
crop  of  grain  in  August,  bat  in  seneral  it 
is  ]^oiu;hed  up  as  soon  as  it  is  fc^  ofi^  and 
SDCoeeded  by  spring  tares  or  turnips. 

Barley  has  always  heea.  considered  as 
pofisessmg  medicinal  virtues;  deooctioiis 
of  It  have  long  been  used  tor  the  sick, 
espedaUyin  all  pulmonary  complaints; 
aM,  with  the  addition  of  som^  yegetable 
acid,  it  is  extremely  grateful  in  Ihrers, 
allaying  thirst,  and  giving  such  a  decree 
of  uoorishment  as  is  indispensable,  inth- 
ont  exciting  the  drculation. 

M.  Thecraore  de  Sanssure  has  carefolly 
analyzed  the  adies  pn^uced  by  burning 
bailey  and  its  straw,  and  we  shall  dose 
this  artide  with  the  result  of  his  ergeii- 
toaOs,  (^Becherchei  Chxndqua  mar  la 
Vi^eUUiott,  Paris,  1804.) 

The  grain  reduced  to  ashes  withitsikin 
gaye,  out  of  100  parts,  18  of  ashes,  which 
ooDtained:— 

Potass  .... 

Phomhate  of  potass 

Snlphate  of  potass 

Muriate  <Mf  potass  • 

BarUiy  phosphates 

Earthy  carbonates 


Metallic  oxides 
Lots    .     *     . 


18 
9*2 
1-5 
0-25 

32*5 
0 

35-5 
0-25 
2-8 

100 
1000  parts  of  ^  Straw  produced  42  cif 

•llMtCOJitMIliDg:— 

Potass, 16 

Sdphata  of  potass      .     •    •  8*6 

Moiiate  oif  potass  •     .    •    •  0*6 
£urthy  phosphates     ...      7*76 

Isrftycarbonalet     .     .     •  12*i» 

Witti 67 

Metallic  oxides     •     •     •     .  0*6 
Loss          .•.•••      2*26 


100 


Thae  products  no  doubt  vary  in  diffe- 
Jtttsoilg;  but  the  proportion  cf  silica  in 
wft  i^rvw  and  in  the  sxin  of  barley  is  re- 
wafable.    This  barley  grew  m  a  chal^ 

BARLEY,  POT,  is  barley  of  which 
we  outer  husk  or  skin  has  been  remoyed. 


BARLEY,  PEARL,  is  the  small  roond 
kernel  which  remains  after  the  skin  anda 
considerable  portion  of  the  barley  have 
been  eround  off. 

Bom  these  preparatioDS  of  barley  aro 
made  by  means  of  mills  coostructed  fbr 
the  purpose,  and  differ  only  in  tiie  degree 
of  jBrinding  which  the  grain  undergoes. 

There  are  two  kinds  of  mills  for  mak- 
ing pot  and  pearl  barley,  which  we  shall 
briefly  describe.  The  xnill,  whidi  was 
probably  the  eariiest  in  use,  and  which  ia 
still  common  in  parts  of  Grermany  and 
France,  to  take  off  the  husk  of  the  barley, 
is  similar  to  a  common  flour-mill,  hayinff 
two  millstones,  of  which  one  is  fixed  and 
the  other  revolves  horizcmtally  over  it; 
but  these  stones  are  of  less  diameters  than 
common  millstones,  not  exceeding  three 
feet  each.  The  upper  stone  luis  six 
grooves,  in  tfaeflnm  <xf  the  fovrdipart  off 
a  drcle,  cut  in  the  lower  sur&oe  from  the 
centre  to  the  circumference;  the  width 
and  depth  of  these  grooves  increase  from 
one  inch  in  the  centre  to  two  inches  at  the 
drcumfrrence  (see  Fig,  1). 

This  stone  has  a  perforation  in  the 
centre,  as  a  common  upper  millstone,  and 
revolves  on  a  vertical  axis  or  spindle  of 
iron,  the  lower  point  of  which  moves  in  a 
metal  cup  fixea  on  an  elastic  horizontal 
beam.  It  is  absolutely  requisite  that  this 
axis  be  perfectly  vertical,  and  the  stones 
accurately  horizontal,  in  order  that  the 
upper  stone  may  move  parallel  to  the 
lower,  at  such  a  distance  as  to  rub  the 
grain  without  crushing  it.  The  mill  ia 
fed  by  a  hopper  through  the  central  aper- 
ture, as  in  the  common  corn-null.  The 
stones  are  surrounded  by  a  circular  case, 
leaving  a  space  of  from  two  to  three 
inches  between  the  drcumferences.  The 
top  or  flat  part  of  this  case  is  of  wood  and 
hais  an  aperture  corresponding  with  the 
central  aperture  of  the  upper  stone ;  but 
the  circumference  consists  of  thin  plates 
of  iron  perforated  from  the  outside,  by 
means  of  a  flat  punch,  yrith  holes,  as  near 
each  other  as  possible,  making  the  inrade 
of  the  case  rou^h,  like  a  nutmeg-grater. 
A  square  opemn^  in  this  case,  with  a 
sliding  door  over  it,  serves  to  let  out  the 
barley  after  it  has  been  suflldently  ground. 
In  order  to  loosen  the  skin  without  rendeiw 
ing  the  substance  of  the  ^rain  too  sof^ 
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fhe  barW,  wliich  is  chosen  dry  and  haid, 
is  sprinkled  with  water  on  the  floor,  and 
tamed  over  two  or  three  times  in  the 
coarse  of  eight  or  ten  hours :  it  is  then  fit 
to  be  pat  into  the  milL  The  upper  stone 
is  made  to  revolve  from  200  to  300  times 
in  a  minute.  The  barley,  gradually  sup- 
plied from  the  hopper,  is  carried  round  m 
the  grooves  of  the  upper  stone  and  robbed 
on  the  under  without  being  broken.  The 
oentrifhgal  force,  and  the  strong  current  of 
air  produced  by  the  grooves  and  the  rapid 
motion,  drive  the  grain,  partially  ffronnd, 
against  the  rough  case,  and  complete  the 
removal  of  every  part  of  the  skin.  It  is 
then  let  out  throng  the  square  opening; 
and  fidls  on  a  sieve,  whicJi  separates  the 
caked  grain  from  the  bran.  Tliis  is  pot- 
barley.  To  make  pearl-barley,  the  opera- 
tion IS  continued  till  the  required  degree 
of  fineness  is  prodoced.  As  the  greater 
part  of  the  finer  particles  of  the  barley 

rind  off  escape  through  the  holes  in 
case,  it  is  surroond^  by  anoUier  to 
collect  Uiis  meal ;  or  a  doth  is  fixed  all 
roand,  which  lets  it  fidl  gently  in  a  bin 
below;  thus  nothing  is  lost  This  meal 
is  excellent  food  for  cattle,  pigs,  or  poultry. 
The  ^reat  objection  to  imlls  of  this  con- 
■traction  is,  tluit  they  require  great  nicety 
in  the  adjustment  of  the  stoD«s,  an4  are 
Tery  i^  to  waste  the  barley  by  grinding 
it  unequally,  and  that,  at  all  events,  the 
larger  grains  are  more  ground  than  the 
fmiuler  but  fi>r  pearl-barley,  which  ought 


to  be  of  a  uniform  size,  this  is  ratber  aa 
advantage.  But,  on  the  other  hand,  tiM 
process  goes  on  without  interruption,  and 
if  two  or  more  pairs  of  stones  are  placed 
under  each  other,  the  barley  may  pass 
fhnn  the  first  into  the  hopper  of  a  second, 
and  tram  this  into  a  third,  so  aa  to  come 
out  of  the  last  of  any  required  degree  <h 
fineness.  It  may  be  observed,  that  the 
principal  use  of  the  upper  stone  and  its 
grooves  is  to  carry  the  barley  rovind  and 
throw  it  against  the  case,  and  therefore 
any  hard  wood,  with  similar  grooves,  will 
answer  the  purpose  as  well  as  stone ;  and 
this  is  said  to  be  the  construction  of  several 
of  these  mills.  (See  Novveau  Qmm  com- 
plet  d*AaricuUure  pratique,  Paris,  1820^ 
article  *Orge  ^rtde.') 

The  other  kind  of  mill,  whidi  ire  sihall 
now  endeavour  to  describe,  is  in  general 
use  in  Scotland,  where  most  of  the  pot  and 
pearl  barley  used  in  this  country  are  pre- 
pared. It  was  originally  introduced  mm 
Holland,  whence  formerly  all  Europe  was 
once  supplied  with  pearl-lMffley,  commonly 
called  Duteh  pearl-barley. 

This  mill  consists  of  a  common  grind- 
fUme  such  aa  cutlers  use,  about  three  foet 
in  diameter,  revolving  vertically  on  a 
horizontal  aids.  A  case,  similar  to  tb 
one  already  described,  revolves  on  tb 
same  axis,  and  in  the  same  direction,  wit! 
a  slower  motion.  Sometimes  the  flat  side! 
of  this  case,  as  well  as  the  rim,  or  circum- 
tereace,  are  composed  of  perfinrated  platef 
of  iron,  bat  this  is  not  absolutdy  neoes* 
sary.  The  barley,  prepared  as  b^vre^  ii 
put  in  by  a  square  opemnff  in  the  circom* 
forence,  the  slide  shut,  and  the  maciimery 
is  set  in  motion,  until  the  bariey,  toaaed 
between  the  stone  and  the  case  by  the 
doable  motion,  has  been  entirelT  derived 
of  its  skin,  and  is  become  pot-barleys  off 
till  it  is  ground  into  the  small  round  shape 
of  pearl-barley.  The  mill  is  then  stopped, 
the  slide  pulled  out,  and  the  case  being 
turned  so  as  to  have  the  opening  xatdet' 
most,  the  prepared  barley  fidls  oat  into 
the  bag  or  bm  placed  to  recdve  it.  It 
scarcely  wants  anj  nfting,  for  such  is.  the 
violence  with  which  the  ^^rain  has  been 
tossed  about,  that  all  that  is  ground  off  is 
driven  through  the  holes  in  the  ease,  and 
is  collected  in  a  close  chamber  which  sar> 
rounds  the  apparatus,  as  in  the  other  milL 
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The  mechanism  b  j  which  the  motions  of 
the  stone  and  case  are  produced  is  ex- 
traneij  simple,  and  will  be  easilj  under- 
stood by  reference  to  a  figure,  whi^ 


BAALET. 


althouffh  taken  from  a  portable  hand-mill 
fi»r  miuking  pearl-barley,  is  on  the  same 
principle  as  tiie  larger.  This  portable  mill 
may  also  be  used  mr  shelling  rice. 


[Horinmtal  gection  of  the  Pearl-Burley  MiU.] 


A,  seefion  of  the  stone  turned  by  the 
*"«  D.  B,  section  of  the  case  which 
tons  on  the  axis  D,  by  means  of  brass 
"»na  m  its  centre. 

C  C,  a  wheel  having  sixty  teeth,  or 
WW,  fixed  to  the  side  of  the  case. 

CE,  a  smaller  wheel,  or  pinion,  with 
Jft»n  teeth,  moving  the  wheel  C  C,  and 
wed  <m  the  axis  F  F,  by  which  the  whole 
Bmoved. 

G  G,  a  wheel  with  oxty  teeth,  on  the 
j^  F  P,  moving  the  pinion  G  H,  which 
"«  twelve  teetii,  with  the  axis  P  D, 
»mai  carries  the  ston<e. 


1 1,  fly-wheel,  which  equalize!  the  motion 
of  the  whole. 

Thus,  by  turning  F  F  once  round,  the 
wheel  C  C  and  the  case  perform  one- 
quarter  of  a  revolution,  and  G  H  with  the 
stone,  five  revolutions :  so  that  the  stone 
makes  twenty  revolutions  for  one  of  the 
case ;  tod  if  the  axis  F  turns  once  in  a 
second,  the  case  turns  fifteen  times  in  a 
minute,  and  the  stone  SOO  times.  This  is 
the  nsual  velocity  in  large  mills.  A  hand^ 
mill  may  be  moved  wim' one-half  or  two- 
thirds  of  this  velocity,  the  stcme  being  also 
smaller.    Whw  the  power  is  sufBdent  to 
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toTB  a  Stone,  three  feet  in  diameter,  300 
tunes  in  a  Bunute,  tiuree  bushels  of  barley 
maj  be  converted  into  pot-barlej  in  aa 
hour,  md  into  pearl-barley  in  two  hoars. 
The  advantages  of  the  mill  of  which  a 
flgore  is  g^ven  below  are  considerable.  It 
requires  no  yery  nice  adjustment,  and  is  not 
easily  put  out  of  order.  The  stone  maycon- 
tinue  m  use,  although  considerably  worn 
down,  even  to  half  its  original  diameter. 
There  is  no  danger  of  cru&bing  any  of  the 
grains,  nor  much  waste ;  and  whaterer  be 


the  siie  of  the  grams,  itgrindsthem  eqiiallj. 
If  tiie  pearl-barley  is  required  very  etpul 
in  size,  it  may  easily  be  sorted  by  wire 
sieres,  as  the  different  siaes  of  abot  are. 
The  only  defect  of  this  construction  is  tiie 
loss  of  tmie  and  of  power  which  it  occa- 
sions, by  the  case  being  stopped  to  take 
oat  the  prepared  grain  and  replace  it  by 
fresh  baney.  Ingenuityirill  probably  find 
means  of  remo^ng  this  defect ;  bat  vre  are 
not  aware  of  any  late  improvements  in  the 
construction  of  these  miUs. 


[Hand  Barley-MUl,  with  the  perforated  Plates  on  the  Case.] 


Pot  and  pearl  barley  are  very  whole- 
some and  nutritious,  and  have  a  more 
agreeable  taste  than  barley-meal ;  and  it 
is  to  be  regretted  that  they  are  not  more 
used  as  food  by  the  labouring  classes  in 
England,  as  tliey  are  in  Scouand,  Ger- 
many, and  Holland.  The  essential  oil  of 
barley,  which  ^yes  it  its  peculiar  taste, 
resides  chiefly  in  the  skin  and  adjacent 
parts  of  the  grain ;  the  interior  is  a  purer 
mrina,  more  nearly  resembling  that  of 
wheat.  This  has  probably  suggested  the 
idea  of  removing  these  outer  parts,  as  less 
palatable,  and  given  rise  to  the  manufac- 
tnre  of  pearl-barley,  the  farina  of  which 


api>roaches  nearer  to  pure  feenia,  or  stKreh. 
This  forina,  obtained  by  grinding  pearls 
barley  in  a  common  mill,  is  sold  nnder 
the  name  of  patent  barley,  and  used  ex- 
tensively for  readily  makmg  barley-vrater 
for  the  sick.  But  if  the  essential  oil  of 
barley  possesses  any  medidnal  properties^ 
it  is  evident,  from  what  was  observed  be- 
fore, that  conmion  pot-barley  would  be 
preferably  for  making  a  decoction  of  bar- 
ley when  prescribed  as  a  remedy.  The 
great  use  of  pot  and  pearl  barley  is  in 
broths,  stews,  and  puddinss,  as  a  substitute 
for  rice.  It  swells,  and  has  the  property 
of  uniting  well  with  the  &t  and  oily 
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natters  extracted  from  meat  in  boiling. 
Buley-broth  it  aooustent  and  principal 
dish  at  erery  fiunily  mnner  among  the 
middling  ranks  in  Scotland,  and  not  de- 
spised Df  the  highcHT.  Even  the  bran, 
having  been  steeped  in  water,  and  allowed 
to  ferment  till  it  becomes  aekl,  is  relished 
\rf  the  lower  orders  in  the  mess  called 
towais.  In  Holland,  pot-barley,  bdled 
in  batter-milk  and  sweetened  wiu  treacle, 
is  a  common  mess  for  children  and  ser- 
Tants;  and  however  unpalatable  this  may 
ippear  to  some  tastes,  early  habit  and 
association  make  this,  as  well  as  the  sowens, 
a  kind  of  luxury  to  many. 

BARN,  a  building  in  which  agricul- 
tnnd  produce  is  stored,  to  protect  it  from 
the  weather,  and  keep  it  in  safety.  In  all 
oom^etf  where  the  climate  does  not  per- 
mit the  eom  to  be  thrashed  in  the  field 
and  mmediately  pot  into  a  granary,  it  is 
neeessary  to  protect  it  from  the  weather ; 
and  the  most  obvious  method  is,  to  have 
capaeioas  buildings  for  that  purpose.  Ac- 
cordingly, all  weU-appointed  farms  have 
one  or  more  of  th^  building  which 
fonnerly  were  made  of  such  mmensions 
•I  to  be  capable  <^  containing  the  whole 
prodoee  of  the  &rm,  whether  hay,  com, 
or  straw.  A  great  saving  has  been  effected 
W  the  mode  of  stackii^  hay  and  com  in 
tae  open  air,  protected  only  by  a  slight 
ovrermg  of  tmiteh.  In  consequence  of 
tbis  improved  practice,  modem  bams  are 
made^  of  smaller  dimensions,  and  their 
prindpal  use  is  to  contain  the  com  in  the 
itraw  which  is  intended  to  be  thrashed 
out  immediately;  so  that  if  the  bam  is 
<!^Mble  of  containing  a  thrashing-floor, 
awl  as  much  com  in  the  dieaf  as  is  usually 
pot  in  a  sin^e  stack,  it  answers  all  the 
Purposes  of  a  larger  bam ;  and  thus  the 
expense  of  the  farm  buildings  is  greatly 
diminished. 

The  shape  and  constraction  of  a  com- 
iBon  bam  are  too  well  known  to  require 
a  particular  descripti<m;  we  shall  there- 
fere  only  jjive  some  idea  of  the  improve- 
nentB  which  have  been  made  on  the  com- 
iBonplan,  and  of  some  peculiar  buildings, 
vhioh  are  extremely  useful,  and  not  so 
leneraUy  known. 

The  prindpal  use  of  a  bam  in  our  cli- 
ttrte  bemg  to  thrash  the  com  in,  its  con- 


struction must  be  adaj^ted  to  the  mode  m 
which  that  operation  is  perfbrmed.  At 
many  smaller  seeds,  such  as  clover  and 
the  grasses,  cannot  so  well  be  thrashed  by 
a  machine,  a  floor,  upon  which  they  may 
be  thrashed  with  the  flail,  is  an  indispens- 
able I4;>pendage  to  a  &rm;  and  the  bam 
is  tlie  most  convenient  place  to  have  it  in. 
This  floor  is  commonly  placed  in  ihe 
middle,  with  its  length  equal  to  the  width 
of  the  bam.  It  also  allows  the  waggons 
or  carts,  when  loaded  with  the  produce  of 
the  harvest,  or  of  the  com  taken  from  a 
stack,  to  be  drawn  over  it,  and  unloaded 
immediatelv  in  the  bam.  For  this  pur- 
pose large  Rouble  gates  are  placed  at  each 
end  of  me  floor,  of  such  dimensions  as  to 
allow  a  loaded  waggon  to  be  drawn  in  on 
one  side,  and,  when  unloaded,  taken  out  at 
the  other.  When  the  width  of  the  bam 
is  not  sufficient  for  the  leneth  of  the  floor, 
a  porch  is  added  on  one  side,  or  both,  and 
in  these  the  gates  are  jrfaced.  Iliose  parts 
of  the  bam  which  are  on  eadi  side  of  the 
thrashing-floor  are  called  the  bays;  and 
in  these  me  com  is  placed  till  it  is  thrashed. 
Where  there  are  porches,  the  roof  of  the 
bam  is  generally  brought  down  to  the 
line  of  me  pordi;  and  thus  convenient 
sheds  are  formed  on  each  side.  One  of 
the  defects  of  this  constmction  is,  that  th^ 
drawing  of  loaded  waggons  on  the  floor 
materisoly  injures  it,  even  where  the  pre- 
caution is  taken  of  spreading  straw  over 
it.  In  consequence  of  this,  many  bams 
have  been  constracted  without  the  large 
gates,  and  the  com  is  thrown  from  the 
waggon  outside,  throughan  opening  called 
&  pitch  hole,  into  the  bam.  This  has  the 
inconvenience  of  loss  of  time,  and  the  risk 
of  damaging  the  com  in  showery  weather. 
The  best  plan,  therefore,  is  to  have  a  pas- 
sage for  the  waggons  under  the  roof,  at 
Ae  end  of  the  bam,  where  they  can  with 
ease  and  safety  be  unloaded,  and  if  a 
thrashing-macmne  is  used,  a  floor  raised 
about  seven  feet  above  the  ground  will 
contain  the  machine  at  one  end,  and  the 
unthrashed  com  at  the  otli^r  :^  the  lower 
part  may  be  appropriated  to  various  useful 
purposes ;  that  part  which  is  immediately 
under  tiie  machine  receives  the  com  and 
straw  after  they  are  separated,  and  contains 
the  winnowing-machme.  ^See  Fig,  1.) 
A,  the  place  for  unloading  the  corn; 
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B,  a  floor  seven  feet  from  the  gronnd,  on 
which  the  com  in  the  straw  is  stored ;  C, 
the  place  of  the  thrashing-machine  at  the 
end  of  the  floor ;  D,  a  chamber  under  the 
floor,  into  which  the  thrashed  com  and 
the  straw  fall,  and  the  com  is  winnowed ; 

E,  the  shed  for  the  horses  to  work  under ; 

F,  a  place  raider  the  floor,  in  which  agri- 
cultural implements  are  kept :  it  may  be 
«onyerted  into  a  stable.  Double  gates  at 
each  end  of  A  will  shut  the  whole  up ;  or 
^e  end  B  may  be  closed  by  a  partition 
with  double  doors  in  it.  The  windows 
are  latticed. 

In  this  case  the  seeds  may  be  thrashed 
on  the  raised  floor,  which  must  be  made 
strong  and  well  jointed,  to  prevent  the 
dust  beating  through,  and  steadied  by  pil- 
lars or  a  partition  below.  In  small  &rms, 
where  there  is  no  thrashing-machine,  this 
constraction  is  not  so  advantageous,  the 
raised  floor  being  unnecessary;  still  it 
would  be  better  not  to  draw  the  waggons 
on  the  floor.  The  thrashing-floor  may  be 
placed  at  one  end  of  the  bam,  the  waggons 
unloaded  at  the  other,  and  the  com  de- 
posited between  them. 

A  common  thrashing-floor  is  usually 
from  eighteen  to  twenty  feet  long,  and 
from  twelve  to  fourteen  wide:  the  size 
must  depend  on  the  number  of  men  who 
thrash  at  the  same  time;  this  operation 
being  more  rapidly  performed  by  three  or 
four  men,  beating  in  regular  time,  than  if 
they  worked  separately.  The  labourers 
generally  prefer  working  singly,  but  if  they 


arej 

out,  they  are  wrong.  The  andent  mode 
of  cleaning  com,  by  winnowing  it  with 
the  shovel  and  tiie  &n  (see'  Isaiah,  zzx. 
24),  is  still  occasionally  practised,  and  re- 
qmres  a  great  length  of  floor ;  but  the  wiiH 
nowing-machine  with  skreens  and  riddles 
has  now  generally  superseded  this  method. 
Thrashing-floors  are  usually  made  of 
stone,  brick,  oak,  or  tempered  earth.  The 
first  are  the  most  durable,  and  where  stone 
can  be  obtained  at  a  reasonable  price,  they 
are  in  the  end  the  cheapest ;  but  they  are 
apt  to  bruise  the  com,  and  on  that  account 
are  not  so  generally  ad<^)ted.  Brick  floors 
have  the  same  inconvenience,  besides  that 
of  readily  imbibing  moisture,  and  mak- 
ing the  grain  feel  cold  and  damp,  which 
diminishes  the  value  of  the  sample. 
Earthen  floors,  when  careftdly  laid,  aiid 
the  materials  well  incorporated,  are  both 
cheap  and  durable,  ]^rovided  tiie  sdl  on 
which  they  are  laid  is  dry  naturally,  or 
made  so  artificially.  The  following  is 
the  manner  in  which  Ihey  are  constracted. 
The  soil  is  taken  out  to  the  depth  of  six 
or  eight  inches,  or  more,  and,  if  the  sub- 
soil is  of  a  mcnst  nature,  a  layer  of  gravel 
and  dry  sand  is  laid  on  the  bottom  three 
or  four  inches  thick,  and  trod  smooth  and 
level.  A  mixture  is  made  of  day,  or 
loam  and  sand,  with  water,  to  the  con- 
sistency of  common  building  mortar,  to 
which  is  added  some  chalk,  or  pounded 
shells,  or  gypsum,  where  these  can  be  ob- 
tain§4;  chaff,  cow-dung,  and  some  hvi^ 
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ioik't  blood  are  aided,  and  Oievlwlais 
irdl worked ap together:  oflbisaeoatis 
Itid  OB  the pr^)ored bottom  witk  atnnrel, 
dxMLt  an  indb  thick,  daoA  ipread  evenly. 
Hub  is  allowed  to  drr ;  another  coat  k 
&en  pot  met,  and  ali  tibeeraeke  carefblly 
fillediq).  This  is  repeated  till  the  deeiied 
thiekneis  is  pitMlneed.  When  it  be^as 
to  harden,  the  whole  is  well  rammed  with 
a  kesvj  wooden  rammer,  and  every  crack 
filled  up,  so  as  to  give  it  the  appearance  of 
aanifermsofidbody.  This  is  left  to  har- 
den skmly,  neither  exposed  to  the  rays  of 
the  son  nor  to  drans^  of  air,  and  in  a 
short  time  the  floor  beeomes  sufficiently 
bard  to  be  used.  It  is  advisable,  howev^, 
fo  g^ve  it  some  months  to  consolidate  en- 
tirely. The  best  time  for  laying  such  a 
A»r  is  in  spring,  that  it  may  be  com- 
pletely hardened  before  the  succeeding 
▼inter.  It  will  last  many  years,  if  not 
exposed  to  frost  and  damp.  But  earthen 
floors  have  always  the  mconvenience  of 
wearing  into  dust  of  a  gritty  nature,  which, 
mixing  with  the  com,  deteriorates  it,  and 
renders  it  less  fit  to  be  ground  into  fine 
floor.  Hence,  in  spite  of  the  first  cost 
>nd  frequent  repairs,  oaken  floors  are  ge- 
nerally preferred,  and  few  floors  are  now 
hud  of  any  other  materials.  Some  nicety 
is  required  in  laying  oaken  floors,  that 
the^  may  not  be  subject  to  rapid  decay, 
owing  to  the  confinement  of  moist  air  be- 
low them.-  The  planks  should  be  two 
Inches  and  a  half  thick,  the  edges  well 
J<»ned|by  dowelling,  or  ploughing  and 
tmigueing;  dowells  are  oaken  pms  of  half 
an  inch  diameter,  and  six  inches  long, 
driven  three  inches  deep  into  holes  of  the 
nme  diameter  In  ^  edge  of  the  planks, 
tod  rec^ved  into  corresponding  holes  in 
the  acymning  planks,  so  as  to  keep  them 
<*08e  together,  and  their  surihces  even ; 
plouglui^  and  tongueing  is  done  by 
means  of  a  groove  in  each  edge,  into 
whidi  a  slip  of  lath  is  driven,  half  in 
•adi  groove.  This  produces  the  same 
sffect  of  joining  the  planks  dose,  besides 
completely  preventing  any  dust  from 
paawng  between  the  jcdnts.  The  planks 
we  driven  close,  by  means  of  wed^, 
Jffld  are  kud  on  oaken  sleepers,  to  which 
wey  are  &8tened  by  a  few  iron  spikes 
driven  into  each,  and  whic'h  rest  on  a 
pwndation  of  bri^-work,  so  that  the  floor 


is  tagj^  or  ten  inches  from  the  groand* 
This  interval  has  been  sometimes  filled 
w  with  stones  or  gravel,  unilcr  the  idea 
01  preventing  the  nestling  of  rats;  but 
this  if  not  a  flood  practice.  A  free  cur- 
re»t  ^air  ojader  im  floor  is  the  onlv  me- 
thod (^  securing  it  from  damp,  ana  coo^ 
sequent  dry  rot  This  should  be  provided 
by  means  of  openings  through  the  walls, 
or  under  the  sills :  iron  gratir^^  will  keep 
out  the  rats;  but  even  should  they  find 
their  way  under  the  floor  they  must  b^ 
jbunted  out,  and  destroyed  by  dojg^  and 
ferrets.  By  loying  barn-floors  in  this 
manner,  beech,  elm,  or  deal  planks  may 
be  used  instead  of  oak,  and  will  last  many 
years. 

The  outer  walls  of  bams  are  built  of 
ston^  or  brick,  or  consist  only  of  wooden 
frames  and  qiiarterings  covered  with 
boards  painted  or  tarrea  over. 

Where  timber  is  scarce,  and  neither 
stone  nor  bricks  can  be  readilv  obtained, 
bams  are  frequently  built  with  walls  of 
earth,  eidier  raised  by  successive  layers, 
or  strata,  of  tempered  earth  mixed  with 
chopped  straw,  or  like  the  composi- 
tion used  for  thrashing-floors — (described 
above)~or  of  dry  earth  rammed  hard  in 
a  frame  of  boards  two  feet  wide,  which 
in  the  south  of  France  is  called  pia^. 
These  walls,  if  properly  oonstracted,  and 
covered  with  a  coat  of  fine  mortar  or 
gypsum*  will  last  a  very  long  time ;  the 
only  danger  is  the  influence  of  damp  and 
frost  upon  them ;  the  roof  should  conse*> 
quently  project  considerably  beyond  the 
walls. 

The  roof  of  a  bam  should  be  constracted 
according  to  the  approved  rules  of  car- 
pentry, so  as  to  produce  the  greatest 
strength  with  the  smallest  quantity  of 
timb^.  This  is  a  point  seldom  attended 
to  by  country  ciu*penters,  who  imitate  the 
old  roo&,  in  whidi  strong  beams  resting 
on  the  walls  horizontally,  generally  bear 
the  whole  weight  of  the  rooi^  without  re- 
gard to  the  idvantage  gained  by  proper 
trussing.  Even  in  ue  most  temporary 
shed,  &e  strength  may  be  greatly  in* 
creased  by  using  the  materials  judi- 
ciously. The  covering  of  a  bam  may  ha  * 
of  slate,  tiles,  or  thatch.  If  tiles  are  used, 
they  should  be  laid  in  coarse  hay,  to  pre* 
vent  the  SDow  driving  through  in  winter ; 
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tiiu  U  better  than  mortar,  which  requires 
oontinual  repairs.  The  most  common 
cohering  is  thatched  straw,  which  has  the 
ffreat  inconvenience  of  affording  shelter 
for  rats,  who  soon  nestle  in  it,  am  are  not 
easily  driyen  oat  The  best  covering, 
where  it  can  be  procured,  is  one  of  reeds, 
which,  when  properly  laid,  will  last  many 
T^u^  and  in  which,  from  their  hard  and 
brittle  nature,  the  vermin  can  make  no 
-lodgment:  nothing  is  a  better  protection 
from  the  weather. 

The  more  the  air  drculates,  the  better 
the  com  is  preserved.  Bams  should 
therefore  have  numerous  windows  or 
openings,  and  the  com,  when  put  into 
them,  would  not  be  pressed  down  close 
to  the  walls,  as  is  reconmiended  in  many 
i^cultural  worksy  but  so    laoed  as  to 


allow  the  air  to  drcolate  freely.  In  this 
manner  it  will  keep  well,  without  acquir- 
ing that  close  and  musty  smell  which  to 
much  deteriorates  com  which  has  been 
long  kept  in  a  bam.  Hay  is  now  seldom 
put  into  a  dose  bam,  experience  having 
shown  that  it  keeps  much  better  in  the 
open  air  in  ricks.  But  where  a  consider- 
able quantity  of  haj  is  tied  up  in  trusses 
for  the  market,  it  is  extremely  useful  to 
have  a  building  with  a  roof  to  protect 
them  from  the  wet,  and  to  load  the  carta 
under  shelter.  For  this  purpose  a  kind 
of  bam  is  contrived,  which  some  call  a 
Dutch  bam,  but  which  may  very  properly 
be  called  a  skeleton  bam,  being  the  mime 
of  a  bam  without  the  boarding.  The  an- 
nexed figure  will  convey  a  better  idea  of 
it  than  any  descriptkm.    The  opening  in 
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the  middle  admits  a  waggon  or  cart,  to  be 
loaded  with  trusses,  which  are  deposited 
on  each  sid^.  At  the  time  of  haymaking, 
this  bam  is  extremely  useful  to  draw  a 
load  of  hay  in  suddenly  on  the  appearance 
of  a  shower ;  and  hay  put  into  either  side 
will  be  preserved  as  well  as  in  a  stack. 
But  for  this  purpose  another  building  is 
in  use  in  Holland,  to  which  the  name  of 
Dutch  Han^  is  more  appropriate,  and  of 
which  we  also  annex  a  figure.  This  con- 
sists of  a  roof  supported  by  strong  poles 
like  masts,  A  A,  on  which  it  can  be  raised 
'or  lowered  at  wilL  The  usual  fbrm  is 
that  of  a  pentagon;  the  poles  are  at  the 
angles,  and  kept  upright  by  means  of  a 


strong  sill  on  a  brick  foundation,  and 
pieces,  B,  acting  as  spurs,  framed  into  the 
poles.  The  roof  is  light  and  covered  with 
thatch.  At  each  angle  is  a  strong  block 
of  wood,  with  a  round  hole  in  it  student 
to  let  the  poles  pass  through ;  these  blocks 
are  kept  at  any  desired  height  by  means 
of  iron  pins  passed  throiagh  holes  made  in 
the  poles,  and  on  which  the  blocks  rest. 
To  raise  the  roof  a  small  jack  is  used,  an 
instrument  wdl  known  by  its  uto  in  rais- 
ing heavy  wagpons  when  the  wheels  are 
taken  oft*.  This  is  placed  on  an  iron  pin 
at  some  distance  below  the  roof,  and  th« 
comers  are  raised  gradually,  one  after  the 
other,  at  opposite  angles^  ^e  pins  beiaig 
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mcnred  each  time  one  hole  lu^her.^  The 
diief  use  of  this  Datch  bam  is  to  contain 
hay,  -which  may  be  placed  in  safety,  in 
any  small  quantity,  as  soon  as  made,  the 
roof  being  raised  as  the  quantity  increases, 
and  gradually  lowered  as  it  is  taken  off 
ibr  the  cattle,  which  is  always  from  the 
top.  In  small  dsdir  fiirms  in  Holland 
this  building  is  found  so  useftd  that  few 
are  without  one. 

BARREN  LAND,  in  agriculture,  is 
tiiat  in  which  the  plants  generally  cuJti- 
vated  do  not  prosper  or  arrive  at  ma* 
tnrity.  This  barr^ess  may  arise  from 
various  causes.  The  texture  of  the  soil 
may  be  such,  tiiat  the  moisture  essential 
to  vegetation  cannot  be  retained,  or  that 
tiie  fibres  of  the  roots  cannot  penetrate  in 
searchoffixxL    The  first  is  the  case  in 

*  Thit  mode  of  nisfngand  deprening  the  roof 
■ppean  rode,  bat  it  it  expeditiously  done.  The 
/leach  hare  inTented  a  "gerlriera  tait  nujbile"  in 
vAieh  the  roof  rises  by  means  of  a  screw  in  the 
MBtre;  but  it  does  not  answer  so  welL 


loose  siliceous  sands,  the  second  in  roda 
and  indurated  clays.  It  is  seldom  that 
either  of  these  soils  can  be  rendered  pro- 
ductive, so  as  to  repay  the  expense  of  cul* 
tivation,  unless  under  particular  circum- 
stances. The  most  barren  sands  will 
become  productive  by  irrigation,  and  in 
that  case  the  labour  applied  to  improve 
their  texture,  by  the  admixture  of  more 
tenacious  earth,  may  be  fiilly  repaid. 
The  vine  may  be  made  to  grow  in  the 
fissures  of  tiie  hardest  rocks,  where  the 
climate  is  fiivourable ;  and  terraces  may 
be  fi>rmed,  by  which  the  soil  brought  on 
may  be  retained;  but  in  general  loose 
sands  and  rocks  ought  to  be  left  to  their 
natural  state  of  barronness. 

There  are,  however,  in  all  countries 
tracts  of  l^d  which  are  barren  and  waste 
in  their  present  state,  and  which,  for  want 
of  better  soils  to  employ  and  feed  an  in- 
creasing population,  are  well  worth  im- 
proving, and  will  ultimately  repay  the 
labour  bestowed  on  them. 

By  the  Third  Report  of  the  CommittM 
l>2 
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on  Emi^tum,  in  1829,  it  appears  that 
the  soil  in  the  British  dominions  may  be 
divided  as  follows : — Taking  the  total  sur- 
face of  England,  Wales,  Scotland,  Ireland, 
and  the  British  Islands,  at  77,394,433 
acres,  only  46,522,970  acres  were  in  cnl- 
tivation,  leaving  30,871»463  acres  unculti- 


vated  or  nearly  so.  Some  part  of  this,  no 
doubt,  consists  of  high  sheep-walks,  moan- 
tains,  bogs,  and  water ;  but  a  large  portion 
is  capable  of  improvement,  by  me  appli- 
cation of  capital  and  indusUy.  Thepar- 
ticalars  are  as  below,  and  are  given  in  the 
Companion  to  the  Almanac  for  18^9 : — 


Cttltivated. 

Uncultivated. 

Capable  of 
Improvement. 

Unprofitable. 

TotaL 

England 

Wales       ...... 

Scotland    ...... 

Ireland 

British  Islands    .     . 

26,632,000 
3,117/)00 
5,2654)00 

12,125,280 
883,690 

3,454,000 

530,000 

5,950,000 

4,900,000 

166,000 

3,256,400 
1,105,000 
8,523,930 
2,416,664 
569,469 

32,342,400 

4,752,000 

19,738,930 

19,441,944 

1,119,159 

Total 

46^22,970 

15,000,000 

15,871,468 

77,394,433 

Looking  at  this  table,  it  is  impossible 
not  to  ask  whether  so  very  lar^  a  pro- 
portion of  the  surikce  of  the  British  domi- 
nions in  Europe  may  not  remain  uucnlti^ 
vated  more  from  want  of  industry  and 
skill  than  from  insuperable  barrenness. 
-  We  fihall  endeavour  to  rive,  as  briefly 
as  possible,  an  outline  cdr  the  various 
means  by  which  even  the  poorest  soils 
may  be  rendered  capable  of  addii^  some- 
thing to  the  general  stock  of  food  neces- 
Kury  for  a  liurge  and  increa^g  popula- 
ifion.  The  question  as  to  the  policy  of 
•cnltivating  such  lands  in  preference  to 
importing  supplies  of  foreign  grain,  is  not 
)iere  consodered*  Our  object  is  to  show 
}XGW  barren  lands  may  be  improved, 
wheneyer  sudi  improvement  may  be 
deemed  expedient. 

Some  lands  are  barren  in  consequence 
of  noxious  ingredients  in  the  soil,  which 
by  their  chemical  aoti(m  on  the  food  of 
plants,  or  on  their  minute  fibres^  prevent 
iStitar  growth  and  render  them  sickly  and 
•bordve.  These,  having  been  ascerudned 
by  carefhl  analysis,  must  be  deprived 
m  their  noxious  qualities  by  chemical 
metms,  one  i»f  the  most  obvious  of  which 
is  bunuDg  or  baking.  Nature  has  sup- 
plied a  general  and  complete  antidote  to 
^  pm^Pfi^ifim  ia  Hi»e,  one  of  th? 


most  abundant  of  mineral  productions. 
There  are  few  bad  soils  which  lime  will 
not  improve.  The  most  conmion  sub- 
stances found  in  barren  soils  are  different 
combinations  of  metals,  principally  iron, 
with  sulphur  and  acids;  quick-lime  either 
decomposes  all  these  or  renders  them  in- 
nocuous Another  substance  is  tatmin, 
or  the  astringent  principle,  which  is  of 
vegetable  origin,  and,  by  preventinff  the 
solubility  of  vegetaWe  fibres,  transforms 
them  into  an  inflammable  substance  well 
known  by  the  name  of  peat  or  moss. 
This,  likewise,  is  readily  corrected  by  the 
same  means,  and  experience  has  proved 
that  of  all  substances  whidi  can  be  ob- 
tained in  sufficient  quantities  lime  is  l3ae 
most  valuable  as  an  improver  of  bad  soils. 
But  the  different  substances  of  i^ch  a 
soil  is  composed  may  be  perfectiv  inno- 
cuous to  vegetation,  and  vet  the  barren- 
ness ma^  not  be  the  less,  if  the  supply  or 
circulation  of  moisture  be  deficient  or 
excessive.  This  must  therefore  be  the 
first  consideration,  before  any  improve- 
ment is  attempted ;  and  if  sumdent  mois- 
ture cannot  be  supplied,  or  superfluous  re- 
moved, all  other  atteinpts  will  only  be 
lost  labour.  In  tropical  climates,  irriga- 
tion is  the  ch'ef  source  of  fertility,  and 
the  most  expensive  works  have  been  oon- 
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ttmcted,  both  in  ancient  and  modem 
times,  to  supply  the  land  with  water  as 
occasion  requires.  In  northern  and 
moister  elimates,  the  ibmidation  of  all 
improrements  in  the  soil  is  a  proper  out- 
let to  sopcrflvoBs  water.  These  two  sub- 
jects will  be  treated  in  the  articles  Ibri- 
GATKHf  and  Drainim«. 

Supposing,  then,  that  the  moisture  has 
been  regulated,  and  that  the  land  is  to  be 
brought  into  cultivation,  the  first  Utan^  to 
be  done  is  to  remove  obstructions  and  vat- 
pediments,  whether  they  be  rocks,  stones, 
trees,  or  shrubs,  or  only  the  heath  and 
coarse  grasses  whidi  generally  oorer 
wastelands.  Bocks  may  be  quarried  or 
blown,  and  so  may  stones  too  large  to  be 
removed  whole,  and  the  fragments  will 
often  be  usefhl  in  building  the  necessary 
flurm  offices,  or  making  jfences  to  divide 
the  land  into  fields  of  convenient  dimen- 
sions,  and  especially  to  keep  off  animals 
fn»n  destroying  the  crops.  A.nmple 
medwd  of  getting  rid  oi  large  stones  is  to 
dig  a  deep  hole  by  the  side  of  them,  as 
near  as  possible,  and  -nXL  th^n  in,  so  that 
they  may  be  buried  at  least  two  feet  below 
thesnrnoe.  If  they  can  be  removed,  this 
may  be  done  by  means  of  a  common  tri- 
an^  with  a  windlass  and  pulley,  raising 
them  on  a  low  carriage  with  broad  wheel^ 
such  as  is  used  fbr  heavy  timber.    If  the 


nature  <^  the  stones  is  lameUated,  aaii 
they  will  split,  wedg)M  of  soft  iron  driven 
into  holes  made  in  the  direction  of  the 
layers  readily  divide  them  into  flat  pieee» 
extremely  convenient  for  use.  A  very 
powerful  wedge  for  this  purpose  is  an  iroo 
cylinder  cut  through  the  axis  into  two. 
pieces,  between  which  a  thin  inm  or  steel 
wedge  is  inserted ;  a  hole  is  bored  in  the 
stone  of  a  diameter  equal  to  that  of  Uie 
cylinder,  and  when  this  cvlinder  and 
wed^  are  put  into  it,  the  we^ge  is  driven 
in  with  repeated  smart  strokes  of  a  ham- 
mer.  Several  such  wedges,  placed  in  a 
line,  will  split  large  masses  of  the  hardest 
granite,  and,  next  to  gunpowder,  are  the 
most  efficacious  instruments  for  that  pur- 
pose. Trees  must  be  grubbed  up  by  the 
roots,  and  it  saves  labour  to  cut  the  roots 
below  the  ground  while  the  tree  is  stand- 
ing, and  draw  the  tree  over  by  means  of 
ropes  fixed  to  the  top;  the  stem  becomes 
a  lever,  by  which  the  roots  are  more 
easily  drawn  out  The  Bern  machine, 
which  has  been  so  often  described,  was 
invented  fiw  this  purpose :  it  pushes  the 
tree  over,  and  lifts  it  at  the  same  time. 
Uselois  shrubs  are  readily  cut  down,  and 
serve  for  fuel;  their  roots  are  seldom 
difficult  to  grub  up ;  a  simple  and  power- 
ful instrument  for  this  purpose  is  a  very 
strong  iron  three>pronged  fork,  having 
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twenty  inches  lonff,  and  a 
strong  ashen  handle,  twenty  feet  long, 
fixed  firmly  into  it,  to  the  end  of  which  a 
rope  is  fiistened;  this  is  driven  obliquely 
under  the  roots,  and  by  means  of  a  log 
as  a  fhlemm  it  forms  a  lever  when  palled 
down  by  the  ropes. 

There  are  two  methods  by  which  the 
heath  and  grass  of  th6  snrmce  may  be 
got  rid  of^  by  mowing  ihem  close  to  the 
ground,  and  ploughing  in  the  roots,  or  by 
paring  the  surfi^e  and  burning  it  Each 
mode  nas  had  its  strenuous  advocates,  and 
has  been  alternately  praised  and  repro- 
bated. A  little  consideration  will  soon 
settle  this  point  If  the  soil  consists  of 
dily  or  loam  containing  the  yellow  ore  of 
iron,  and  if  the  ashes,  after  the  sods  have 
been  burned  in  heaps,  are  of  a  bright  red 
colour,  the  effect  of  burning  the  surfiuse 
will  be  generally  advantageous,  even 
where  the  soil  is  already  deficient  in 
vegetable  matter;  for  the  fire  will  do 
more  sood  in  correcting  the  crude  quali- 
ties of  the  soil,  than  the  small  quantity  of 
vegetable  matter  which  is  dispersed  would 
have  done,  had  it  been  decomposed  in  the 
most  fiivourable  manner,  and  the  tough 
roots  of  the  heath  which  are  reduced  to 
ashes  would  have  taken  a  very  long  time 
to  decay,  and  would  have  been  a  constant 
impediment  to  the  plough.  But  if  the 
soil  is  a  sharp  sand,  and  the  ashes  are 
white  and  loose,  burning  destroys  the 
small  portion  of  clay  and  vegetable  mat- 
ter in  the  soil,  without  compensating  the 
loss  by  any  advantage,  and  in  tins  case 


buminff  the  surftce  is  inexpedient  The 
roots  of  the  heath  must  be  grubbed  up  bj 
spades  and  mattocks,  or  by  means  of  a 
strong  plough;  they  may  then  be  ga- 
thered and  burned,  but  the  grass  must  be 
ploughed  in,  and  not  too  deep  at  first, 
that  it  may  soon  rot ;  a  coating  of  lime 
ploughed  in  will  accelerate  the  decay  of 
the  grass.  This  kind  of  soil  requires  the 
addition  of  vegetable  and  animal  matter 
to  supply  the  humus  in  which  it  is  defi- 
cient, and  the  principal  attention  must  be 
directed  to  this  object 

When  the  surfiuse  is  very  uneven,  so  as 
to  form  hillocks  and  hollows,  in  which 
the  water  is  apt  to  stagsate,  levelling  is  a 
necessary  process.  The  most  effectual 
wav  of  doing  this  is  by  the  wheelbarrow 
and  shovel,  provided  the  distance  to  which 
the  earth  is  to  be  wheeled  does  not  exceed 
a  hundred  yards.  The  sur&ce  should  be 
first  pared  off,  and  put  in  heaps  or  rows, 
to  be  replaced  when  the  operation  of 
levelling  has  been  jperformed,  in  order 
that  the  best  earth,  mipregnated  more  or 
less  with  vegetable  matter,  may  not  be 
buried  under  ihe  poorer  subsoil.  If  the 
soil  is  loose  and  sandy,  it  may  be  very 
expeditiouslv  levelled  b^  an  instrument 
in  use  in  Flanders,  which  they  call  a 
moUebart,  It  is  a  large  wooden  shovel, 
shod  with  iron,  having  a  long  handle: 
about  the  middle  of  this  shovel,  which  is 
convex  at  the  bottom,  are  two  hooks,  one 
on  each  side,  to  which  chains  are  fixed, 
which  unite  at  the  bar  to  whidi  the  traces 
of  a  horse  or  horses  are  to  be  attached:  a 
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rope  fixed  to  the  end  of  the  handle  com- 
pletes the  instrument  A  man  accustomed 
to  the  use  of  it  raises  the  handle,  and  the 
ihovel  enters  the  groand»  and  is  filled  hy 
the  horse  going  on.  By  depresdng  the 
handle,  the  kSd  is  made  to  slide  on  the 
rounded  hodom  of  the  diovel,  till  it  ar- 
lires  at  the  place  w^ere  it  is  to  be  depo- 
nted.  By  letting  the  handle  go,  retainmg 
tiie  rope,  the  whole  is  upset  instantly, 
toning  over  on  the  edge;  the  iiandle 
1^68  on  the  bar,  and  the  load  is  left  be- 
hind in  a  heap.  By  pulling  the  rope,  the 
vh(de  instrument  resumes  its  original  po- 
Btion,  and  is  brought  back  to  £e  place 
from  which  the  eardi  is  to  be  taken  again, 
without  any  loss  of  time,  or  the  slightest 
stoppage  of  the  horses.  About  fiye  cwts. 
of  MXMe  earth  may  be  thus  moyed  at  eadi 
time.  By  means  of  this  machine  the 
mall  fields  in  Flanders  are  raised  about 
two  feet  or  more  in  the  centre,  and  the 
gnxmd  laid  oonyex,  sloping  in  eyery 
direction  to  let  the  water  run  ofL  Thus 
also  the  soil  of  the  headlands,  which  accu- 
mnlates  by  the  repeated  tuniings  of  the 
^ough  in  our  fidds,  might  be  carried 
Mck  to  the  middle,  or  spr^  erenly  oyer 
the  ground.  A  patent  has  been  hitely 
ohtamed  in  France  Ibr  an  improyed  in- 
stnunent  of  this  kind,  which  hasTtwo  laree 
^rheels  for  such  grounds  as  will  not  readihr 
allow  the  moUebart  to  slide  oyer  it  It  is 
viore  complicated,  but  as  it  may  afford 
luefiil  suegestions,  and  be  improved  and 
Bmplified/we  giye  a  drawing  and  descrip- 
tunofit 

A  is  the  box  or  shovel  to  contain  the 
ctrth,  the  bottom  of  which  opens  to  re- 
leisethekNid;  B  B  two  handles;  Gropes 
to  keep  the  box  steady;  d  a  windlass^ 
▼ith  e  a  ratched  wheel  to  raise  the  box 
vhenfbll;  X  is  the  axle  on  which  the 
Moond  wheel  runs,  which  has  been  taken 
«ff  to  show  the  instruction  of  the  instru- 
Btent  It  is  not  yet  brought  into  g^^ral 
tte,  botthe  experiments  made  with  it  are 
iud  to  have  been  quite  sati^ustory. 

The  hmd  being  now  enok)sed,  fenced, 
Jttd  druned  where  requisite,  obstacles  to 
me  plough  removed,  and  in  a  tolerably 
1^  state,  it  remains  only  to  consider 
■owitmay  be  most  advantageously  culti- 
vated, so  as  m  the  end  to  repay  the  first 
•od  pm  outlay.     Some  lands  which 


haye  lain  waste  ibr  ages  Ibr  want  of  a 
proper  spirit  of  enterprise,  are  found  to 
consist  <k  a  tolerable  depth  of  moderately 
fertile  earth.  These  must  be  treated  like 
a  garden  newly  formed,  and  trenched  as 
deep  as  possible;  meie  exposure  to  the 
air  and  flrost  will  often  make  them  highly 
|>roductiye,  and  in  this  case  the  only  cau- 
tion necessary  is  not  to  exhaust  them  at 
first;  on  the  contrary,  thdr  fertility 
should  be  increased  by  such  crops  md 
manuring  as  will  always  restore  more 
humus  than  has  been  consumed  by  yegeta- 
tion.  It  is  too  common  an  error  with 
those  who  have  made  a  great  outlay,  to 
be  impatient,  and  exi>ect  too  nq>id  a  re- 
placement of  the  capita]  laid  out  This 
makes  them  sow  white  crops  in  preference 
to  roots  and  legumes ;  and  as  uesh  eaoth 
is  generally  yery  prodnctiye,  especially  in 
straw,  they  imagine  the  land  to  be  of  a 
better  quality  tmm  it  really  is,  and  soon 
exhaust  it,  by  which  they  lose  infinitely 
more  in  the  end  than  if  they  began  with 
roots  and  green  crops,  and  raised  a  ouan- 
tity  of  manure  by  me  stock  fed  on  uiem. 
Lime  excites  new  land  wonderfully,  and 
no  manure  is  more  actiye,  provided  there 
be  yegetable  matter  in  the  soil  or  added 
at  the  same  time.  The  lime  renders  the 
natural  humus  soluble  and  actiye,  and,  if 
put  on  injudidously,  will  soon  leaye  none 
for  future  crops.  Bone-dust  will  raise  a 
better  crop  cf  turnips  than  lime  alone ; 
but  bone-dust,  or,  whleit  is  better,  coarsely- 
bruised  bones,  are  chiefly  of  use  in  raising 
the  first  crop  of  turnip  They  should 
therefore  be  used  sparingly,  unless  they 
can  be  obtained  yery  cheap,  and  only  on 
light  loams  or  sands.  Mixed  with  ashes 
in  a  heap,  and  allowed  to  heat,  they  be- 
come much  more  efficacious. 

But  after  all  the  expense  of  clearing  the 
land  and  preparinff  it  fat  cultivation,  H 
may  yet  be  of  such  a  ^oality  as  to  dis- 
hearten the  improver.  We  uiall  take  an 
example  fh>m  two  kinds  of  soil  yerr  com- 
mon m  all  the  northern  parts  of  ]«irope^ 
The  one  is  generally  called  sandy  heath 
soil,  the  otl:^  is  peat  or  moor,  both  quita 
unproductiye  till  they  are  improved;  and 
yet  yast  tracts  of  both  have  been  brought 
mto  cultivation,  and  are  covered  with  ft 
ri<^  hajrvest,  in  spite  of  their  natural  baiv 
Sai  Humphry  Davy  declare^ 
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ta  ualyiis,  I9iat  the  soil  of  Bagsbot  Hea^ 
it^hs  nataral  state,  was  the  most  barren 
soilmEi^laiid;  yet  great  iwrtions  of  diis 
b&tTe&  soil  are  now  covered  with  ihriring 
jgantaiions,  interspersed  with  ^reen  fields. 
The  methods  used  to  bring  this  land  into 
cultivation  will  serve  as  an  example  for 
dl  similar  soik.    The  snr&ee  soil  of  the 


heath  consists  of  sand,  gravd,  and  lighl 
loam,  stron^T  impregnated  witiia  yellow 
carbonate  and  snl^ihate  of  iron;  the  sab* 
soil  is  generally  a  sti£fer  loam.  The  water 
which  percolates  tiie  n^iper  stratun  dia* 
solves  a  portion  of  the  iron  by  meam  of 
the  carbonic  add,  and  this  iron,  mSoLtd 
with  earth,  U  slowly  depotitad  in  a  tkitt 
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hjet  on  the  impervioiis  sabsoil,  where  it 
lues  a  hard  crystallized  fonn,  called  the 
irm  pan,  ahsolntehf  imperrioiis  to  moit- 
tore ;  and  ontil  tlus  pan  be  broken,  no 
adtmition   can  take  place.     Trenching 
or  sahaoiling  is  necessary  wfaererer  this 
pan  exists  at  a  small  depth  under  the 
gnrfhce.     A  port  of  the  snbsoil  being 
br<mght  to  the  snrfece  greatly  improyes 
tlie  textnre  of  the  sand,  and  then  the  salts 
of  mm  must  be  decomposed  and  the  acid 
neoOralized  by  lime  or  chalk.    Manure  is 
now  the  principal  object,  and,  if  it  cannot 
be  obtained  from  neighbouring  towns,  or 
fttnn  old  cnltlyated  knds  near  at  hand, 
tlie  progress  will  be  very  slow.    Planting 
tfeesy  especially  the  fir  and  the  larch,  is 
tinm  l3ie  only  resource  ;*  but  where  ma- 
Dore  and  calcareous  earth,  either  in  the 
ibnn  of  dialk,  mail,  or  fime,  can  be  6b- 
ttined,  the  Ismd  may  be  cultivated  and 
improved  in  the  following  manner.    Lay 
on  a  good  coating  of  chaU:  or  mari  before 
irinter,  and  ploi:^  it  in  with  a  shallow 
Anrow.    In  spring,  plough  again  deeper, 
mtring  the  ctdcareous  earth  as  ma<m.  as 
possible  with  the  soil  by  f^reqnent  harrow- 
uigs:  all  the  dung  tliat  can  have  been 
ccmected  must  be  laid  on  and  ploughed 
in  by  the  end  of  May.    In  June,  drill 
tam^-seed  with  bone-oust,  if  posdble,  in 
TOWS  not  too  distant;  say  twelve  inches, 
if  tile  sdl  18  very  poor,  but  wider  in  pro- 
portion as  it  is  of  better  quality.    These, 
as  soon  as  they  are  in  the  rough  leaf, 
mast  be  carefhlly  hoed  till  they  nearly 
eover  the  ^und.    They  must  be  fed  off 
by  riieep  m  the  following  winter  and 
^frinff:  the  dung  of  the  weep  must  be 
I^OQ^ied  in  wiui  a  shallow  furrow  as 
soon  as  possible  after  the  sheep  are  re- 
moved. The  quality  of  the  first  crop  will 
decide  whedier  a  crop  of  com  may  be 
ventored  on  in  the  second  year,  in  which 
case  tartarian  oats  are  fbund  the  best 
voted  to  such  land :  but,  if  the  turnips 
were  not  a  very  good  crop,  a  second  crop 
of  the  same,  or  of  cole,  fi>r  the  sake  of 
nrietf,  to  be  again  fed  off,  will  be  much 
better  husbandry;   and   until   the   soil 
flhoWB  an  evident  iinprovement  in  colour 
nd  texture,  the  most  that  can  be  expected 
/  is  a  crop  of  turnips  and  oats  alternately. 

^  Ai  soon  as  the  ground  has,  by  frequent 

lUage  sod  mauunngy  become  of  a  uku- 


fbrm  and  somewhat  mellow  teztore,  the 
first  opportunity  must  be  taken  to  lay  it 
down  with  white  clover  and  perennial 
grasses,  and  let  it  remain  in  pasture  two 
or  three  years  without  mowing.  When 
it  is  next  broken  im,  it  may  be  treated  at 
the  (Ad  cnltiyated  lands  of  a  similar  qna*^ 
lity  usuallv  are. 

If  a  well-cultivated  fhrm  is  near,  and  a 
sufficient  supply  of  manure  can  be  raised 
upon  it,  by  converting  a  portion  of  it  into 
artificial  meadows,  or  keefnng  it  undef 
green  crops,  so  that  an  increased  quantity' 
of  stock  may  be  muntained,  the  land'  lo» 
be  improved  may  be  soon  brought  into  i^ 
productive  state,  withoctt  robbin|(  the  okf 
land  to  make  the  new,  as  is  too  often' 
done.  Nothing  has  so  ramd  an  effect  in 
removing  steriHly  as  the  free  use  of  tiie 
urine  of  catde,  and  the  draining  of  dung- 
hills, collected  and  allowed  (o  ferment  m 
covered  tanks ;  but  this  can  only  be  ob- 
tained by  keeping  cattie  stalled  and  fed 
with  provender  OTOught  to  them.  This 
is  the  great  secret  of  the  fertility  of  the 
once  poor  barren  heaths  of  Flanders. 
In  different  situations  it  may  not  be  prac- 
ticable to  procure  sufficient  manure,  at 
least  at  firet,  and  the  progress  will  be 
much  slower.  In  this  case  the  seeds  of 
rye,  tares,  beans,  buck-wheat,  and  other 
succulent  idants,  must  be  sown,  and  the 
crop  plou^ed  in  when  in  blossom :  pota- 
toes and  ^er  roots  may  be  raised,  to  be 
consumed  by  cattle  and  swine,  in  sheds 
built  for  the  purpose  near  at  hand,  and 
every  means  that  ingenuity  can  devise 
must  be  resorted  to  m  order  to  make  as 
much  manure  as  possible.  This  is  not  to 
be  applied  to  the  land  at  once,  but  mixed 
up  in  heajffi  with  sods  and  parings  of  the 
surfhce,  with  the  ashes  of  roots  burned, 
and  with  lime,  and  when  thoroughly  in- 
coiyorated  by  fi^quent  turning,  mixings 
and  repeated  watering  with  bqnid  ma- 
nure, a  good  coat  should  be  put  on  the 
land  at  once,  as  fiir  as  it  will  go :  for  one 
acre  brought  into  a  tolerably  fertile  state 
will  repay  the  cost  better  than  many  im- 
perfectly improved;  and  by  proceeding 
gradually  in  this  way,  more  land  will  be 
brought  into  a  state  fit  for  cultivation  at 
the  end  of  a  few  years,  and  at  less  ex« 
pense,  than  could  have  been  done  by 
beginning  with  too  much  at  first 
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When  an  attempt  is  made  to  bring  a 
large  extent  of  very  poor  sandy  soil  into 
cultiyation  at  once,  as  may  be  the  case 
where  labour  is  cheap,  it  would  be  im- 
posttUe  to  prooire  the  requisite  quantity 
of  manure  to  insure  any  return  iar  the 
outlay.  In  that  case  tliere  is  a  simple 
remedy,  which,  in  the  end,  is  yery  adyan- 
tigeons;  it  is,  to  sow  the  seeds  of  broom 
ftiuL  fhne,  whidi  will  readily  come  up, 
and,  in  the  course  of  two  or  three  years, 
not  only  be  of  some  value  to  cut  for  fiiel 
ibr  bakers,  but  in  the  mean  time  have 
greatly  improved  the  nature  of  the  soil, 
especially  t&at  which  has  been  trenched, 
by  Uie  quantity  of  vegetable  substance 
contained  in  the  roots  and  their  fibres, 
and  also  in  the  leaves^  and  tender  stems 
whic^  have  decayed  and  dropped  during 
the  three  ^ears  that  the  land  has  been 
covered  with  these  plants.  This,  at  all 
events,  will  more  than  repay  the  interest 
of  the  money  expended  in  trenching^  and 
the  future  improvement*will  go  on  much 
more  rapidly  than  if  the  sround  had  been 
treated  as  is  recomm6n^  above  when 
first  broken  up.  This  practice  also  is 
taken  from  our  sagacious  and  industrious 
ndghbooit  the  Flemish. 

What  has  been  said  of  a  poor  heath,  or 
sandy  loam,  is  i4;>plicable  to  every  kind 
of  unproductive  soil,  difference  of  compo- 
ntion  and  texture  being  kept  in  view. 
Poor,  wet,  stiff  lands  must  be  divided  by 
deep  ditches,  ploughed  in  high  ridges, 
and  be  as  much  as  possible  exposed  to  the 
wind  and  frost:  instead  of  turnips,  grasses 
must  be  sown,  such  as  suit  the  soil.  Par- 
ing and  burning  the  sur&ce  are  here  ge- 
nerally useful  m  the  first  instance,  and 
may  sometimes  be  repeated  with  advan- 
tage. Such  soils,  in  the  end,  are  best  cal- 
culated for  jiermanent  meadows ;  but  it  is 
essential  to  get  them  into  a  sound  and 
fertile  state  by  tillage  and  manuring,  and 
by  clearing  them  of  all  the  roots  and  seeds 
of  weeds  before  they  be  laid  down  with 
grass-seeds,  which  must  therefore  be  don^ 
with  a  first  crop  after  a  clean  fkllow,  or, 
which  is  still  better,  without  any  crop  of 
com  at  all,  and  kept  free  from  ooarser 
grasses  by  hand-weeding.  Inoculating 
crass  is  by  &r  the  readiest  way  of  pro- 
dnoing  a  permanent  sward.  [See  Gbass 
Land.] 


There  is  another  kind  of  barren  soi]» 
which  extends  over  large  tracts  m 
northern  climates,  well  known  by  the 
name  of  peat,  or  moor.  This,  being 
chiefly  composed  of  vegetable  matter,  is 
too  loose  in  its  texture  for  any  yigoroos 
vegetation.  But,  besides,  it  is  of  an  in- 
soluble, astringent  nature,  highly  unfit 
for  tiie  increase  and  nouridmient  of 
plants.  Moors  being  generally  ntuated 
m  valleys  between  mountains,  draining 
off  the  siu)erfluous  water  is  the  first  aod 
indispensable  operation  before  any  ina- 
provement  of  mem  can  be  thought  oC 
The  next  thing  is  to  compress  the  soft 
soil  into  a  more  solid  state ;  and  for  this 
purjpose  anj  kind  of  earth  or  gravel  is 
usenil  by  its  mere  mechanical  pressure. 
The  sur&ce  may  be  burned  in  sods,  and 
the  ashes  will  greaUy  improve  the  re- 
mainder. Lime,  chalk,  marl,  and  shells  • 
are  the  specific  correctors  of  the  qnali^ 
and  texture.  By  the  help  of  these,  ttie 
soft  mass,  which  can  only  oe  stirred  witl^ 
a  spade  by  men  standing  on  boards,  is 
made  to  produce  abundant  crops  of  pota- 
toes and  oats ;  and,  gradually  condensing 
a  more  compact  soil  is  formed,  whi£ 
soon  bears  tne  tread  of  men  and  even 
cattle,  and  then,  properly  speaking,  the 
cultivation  may  be  said  to  begin.  The 
great  object  is  to  prevent  the  absorption 
of  too  much  moisture  by  the  still  un* 
consolidated  mass,  which  is  effected  by- 
cutting  numerous  and  deep  ditches  in 
every  directi(m,  witii  proper  outiets  kept 
caremll;^  open ;  at  the  same  time  guai^ 
ing  a^idnst  the  opposite  extreme  of  dir- 
in^  this  spongy  substance  too  much,  if 
it  is  dry  at  top,  and  moist,  but  not  boggjr» 
a  foot  below  tne  sur&ce,  it  will  be  in  ue 
best  state  to  improve  and  consolidate.  It 
is  surprising  how  soon  a  peat  moss,  of 
littie  more  solidity  than  a  bog,  can  be 
rendered  perfectiy  firm,  and  bear  eyea 
loaded  waggons  on  its  sur^M^.  It  often 
happens,  w^ere  there  is  a  command  of 
good  water  which  can  be  brought  aboye 
me  level  of  the  old  peat  moss,  that  it 
may  be  converted  into  a  most  productive 
water-meadow.  All  tiiat  is  reqmred  ia» 
that  the  upper  soil,  artificially  produced, 
be  not  broken  through*  and  tnat  the  bo^ 
tom  be  well  drained. 

We  have  only  giyen  brief  hinta  snd 
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oirtiifipg  to  those  irho  may  be  incUned 
to  render  lands  producdye  which  have 
Suharto  been  barren.  The  certain  cost 
ind  probable  improyement  must  be  well 
caleolated  and  compared  to  ayoid  disap- 
pointment and  loss.  As  these  depend  on 
the  peculiar  circumstances  of  each  case, 
it  is  impossible  to  ^ye  any  general  idea 
of  tbem.  But,  bv  beginning  on  a  small 
lad  ej^erimentaf  8CI&  at  Sist,  and  pro- 
weding  cautiously,  new  modes  of  lessen- 
bc  the  expense  <»  many  of  the  (^rations 
wOl  be  suggested,  errors  will  be  ayoided, 
•nd  flome  certain  practical  ground  of  cal- 
cnlation  will  be  obtained. 

That  there  is  a  great  pleasure  in  the 
pozaoit  no  one  can  doubt,  who  sees  at 
what  expense  finrourite  barren  spots  are 
improved ;  and  a  scanty  harvest  on  land 
crnted,  as  it  were,  by  art,  pleases  the 
proprietor  more  than  the  most  abundant 
which  hia  richest  lands  can  produce. 

Many  a  fortune,  no  doubt,  has  been 
taqnired  by  rash  speculations  and  too 
sanguine  hopes ;  but,  without  this  sj^nt 
of  unpovement,  few  soils,  except  the 
very  richest,  would  ever  have  been  culti- 
vated, until  &e  wants  of  a  population 
srester  than  the  richest  lands  could  feed 
had  forced  the  cultivation  of  those  of  in- 
ferior quality.  It  is  in  the  tillage  of  very 
poor  soils,  chiefly,  that  those,  improve- 
ments in  the  utensils  and  operations  of 
husbandry  have  been  suggested  and  in- 
vented*  without  which  a  great  portion  of 
die  soil  of  the  British  dominions,  and  of 
a  eooaiderable  part  of  Europe,  could  never 
be  cultivated  to  any  advantage,  much  less 
«fi6rd  rent  to  a  proprietor,  or  contribu- 
tions to  the  ezpeiises  of  the  nation. 

The  unproductive  state  of  waste  lands 
in  man  J  populous  countries  has  suggested 
die  eniploprment  of  the  poor  and  friendless 
<m  their  improvement,  and  it  has  been 
dioiu^t  a  more  enlightened  charitv  to  ex- 
pend the  mone^,  wmch  would  otherwise 
w  giTen  in  simple  temporary  relief,  in 
meh  a  manner  as  to  make  the  labour  <^ 
paafMerB  available  to  their  ihtnre  comfort 
and  independence.    In  some  places  por- 
tions of  land  have  been  given  absolutely, 
or  at  a  ncmiinal  rent,  to  paupers,  in  order 
Hmt  ihey  might  cultivate  and  gradually 
improve  them;  and  where  the  soil  is 
Ptonll/  good,  and  requires  only  to  be 


worked  and  tilled,  the  plan  has  been 
attended  with  great  success.  But  whera 
a  barren  waste  can  only  be  improved  by 
artificial  manures  and  expensive  opera- 
tions,  it  is  folly  to  expect  this  to  be  done 
by  labour  alone,  without  connderable 
capital;  and  neither  the  Judicious  mft> 
na^rs  of  public  funds  nor  pmdait  tpe* 
culators  on  their  own  account  will  ventore 
to  lay  out  much  capital  on  the  chance  and 
with  the  hope  that  a  naturally  indolent 
and  idle  class  of  men  shall  make  it  pro- 
ductive either  to  themselves  or  those  who 
have  advanced  the  fhnds. 

The  establishment  of  a  pauper  colony 
at  Frederiksoord,  in  the  province  of 
Drenthe  in  Holland,  noticed  by  Mr.  Ja- 
cobs, and  of  which  a  short  account  may 
be  found  in  the  Companion  to  the  Aimanae 
for  1829,  seems  to  contradict  this  opinion; 
but  until  we  shall  have  a  littie  longer  ex- 
perience of  the  working  of  tiie  pbuo.  we 
omnot/ionsider  this  experiment  as  ded- 
sive.  The  colony  must  necessarily  in- 
crease die  popQlation^  which  is  already 
redundant,  and  may,  m  the  end^  prodooe 
a  seminary  of  paupers.* 

A  portion  of  good  land,  let  at  a  fidr 
rent  to  a  poor  &mily,  with  a  littie  pecu- 
niary assistance  at  first,  in  the  purchase 
of  a  cow  or  pigs,  and  provisions,  until  the 
land  uroduces  food  for  the  fiimily,  to  be 
repaid  by  instalments,  will  occasion  much 
less  expense,  and  will  in  general  be 
attended  with  less  loss  and  fewer  casual- 
ties than  the  improvement  of  poor  sanda 
and  heaths,  however  judicious  may  be  the 
poanagement;  and  the  ground  converted 
into  a  garden  will  increase  much  more 
rapidly  m  value,  than  an  equal  quantity^ 
onnnaUy  worth  nothing,  can  ever  be 
made  wortii  by  three  times  the  labour 
bestowed.  Let  the  rich  then  be  the  im- 
provers of  wastes,  and  the  poor  lay  out 
their  surplus  labour  on  more  grateM 
soils. 

It  is  near  increasing  manufiu;tnre8y 
where  land  acquires  a  greater  value, 
that  barren  land  is  soon  converted  into 


*  Sinoe  writing  th«  abov«  obMrrfttioni,  we  im* 
dentand  that  the  Belgian  goremment  has  giTen 
up  the  plan  of  JMiaper  colonies,  of  which  them 
were  several  in  Belnnm,  not  having  found  them 
to  answer  the  sangnine  expectations  of  thom  whs 
first  proposed  their  establishment.  Thom  l» 
HoUand  are  not  thriving. 
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iertile  fields.  It  k  there,  also,  that  tiie 
improvement  of  waste  lands  is  most 
(irofitaUe,  and  tbe  neighbourhoods  of 
Aberdeen,  Birmingbam,  Manchester,  and 
Sheffield,  among  many  others,  fbrnish 
examples  of  llie  greatest  indiistry  and 
persereranoe  in  overcoming  the  natural 
mrremiess  of  the  soil.  Even  Chat  Moss, 
twtween  Liverpool  and  Manchester,  which 
was  lately  nothing  but  a  quaking  body  of 
peat  to  a  ^^reat  d^th,  is  beginning  to  be 
covered  with  green  fields  and  fiirm  build- 
ings, in  consequence  of  the  establishment 
of  the  Manchester  and  Liverpool  Railway. 
To  those  engalged  in  these  improvements 
fids  article  may  not  be  altogether  unin- 
terestinff.  We  refer  fi)r  fhrmer  infbrma- 
tion  to  the  communications,  surve3rs,  and 
reports  made  to  the  Board  of  Agriculture, 
and  to  various  articles  in  the  Farmei's 
Magazine^  and  the  Annals  (^Agriculture, 
by  A.  Young. 

In  order  to  encourage  tbe  cultivation 
of  poor  wastes,  and  at  the  same  time  to 
teenre  the  right  to  tithes,  when  the  land 
ifaould  have  been  fhlly  improved,  an  Act 
of  Parliament  was  passed  in  the  reign  of 
Edward  III.  (2  and  3  Edw.  VI.  c  13), 
by  whidi  barren  and  heath  land  brought 
into  cultivation,  and  converted  into  arable 
land  or  meadow,  shall  pay  tithe  of  com 
and  hay  after  seven  years  from  the  first 
euHivation,  which  seems  to  release  such 
lands  from  all  daims  Ibr  tithes  during 
tiutt  period,  other  than  had  been  paid  be- 
fore m  its  waste  state :  viz.  that  of  wool, 
lamb,  and  the  milk  or  youn^  of  cattie  de- 
pastured on  it  But  b  V  the  mterpretation 
g*  ven  to  tilie  words  of  the  statute  in  several 
iportant  decisions,  it  is  only  the  very 
poorest  soils,  which  will  produce  nothing 
without  extraordinary  manuring,  and 
wMch  are  suapte  natura  steriles,  which 
have  enjoyed  this  exemption ;  but  wood- 
land grubbed  up,  commons  inclosed,  fens 
drained,  and  lauds  recovered  from  the  sea 
by  embankments,  at  a  great  expense,  un- 
less protected  bv  an  especial  act  of  parlia- 
ment obtained  for  the  purpose,  are  subject 
to  a  payment  of  one-tenth  of  the  produce, 
or  an  equivalent  oompositioD,  nom  the 
first  year  that  any  crop  is  produced  upon 
them. 

BEAN,  a  leguminous  plant,  eztenahrely 


cultivated  in  tiie  garden  and  in  the  HiMf 
dassed  b^  Liniueiis  in  the  Di^ddphut 
I/ecatubna,  and  by  Jusrieu  among  tiie 
Legumnoaee,  There  are  two  distinct 
kinds  of  beans  cuHivaitd ;  the  one  is  called 
the  JFbtba  vulgaris  ot  Vicia  Fbba,  whidk 
is  our  common  garden  and  field  bean ;  the 
other  is  the  PhSsedus  vuharis,  Ibe  French 
bean,  haricot,  or  kidney-bean.  We  htr6 
consider  them  only  ia  an  agricnltarsl 
point  of  view. 

The  common  bean,  of  wMeh  tiiere  are 
several  varieties,  bears  a  pod  containing 
Several  oblong  rounded  SMds,  wfaicli  aie 
us^  in  the  soft  young  state  for  the  taUe, 
and  in  the  hkhl  dry  state  for  domestic 
animals  chiefly,  either  wIm^  or  ground 
into  meal.  In  sonie  places  bean-meal  ia 
mixed  with  otiier  meal  in  ma^ng  coarse 
bread ;  orthe  beans  are  boiled  intoa  mesv 
witii  frit  meat,  in  which  state  they  are 
very  palatable  and  nutritious.  The  bean 
came  originally  from  the  East,  and  was 
cultivated  in  Egypt  and  Barbaiy  in  the 
eariiest  ages  of  wiiich  we  have  any  re* 
cords.  It  spread  thence  into  Spain  and 
Portu^,  from  whence  some  of  the  best 
varieties  have  been  introduced  into  this 
country.  The  most  common  varieties  oi 
garden  beans  are  the  Windsor,  tbe  Toker» 
ue  long-pod,  and  the  Macazan,  aU  pro» 
ductive  and  well  tasted.  In  the  field  die 
tick  bean,  the  common  horse  bean,  and 
the  small  Dutch,  or  Heligoland  bean,  are 
preferred,  being  faard^  as  well  as  prodno- 
tive.  The  lone-pod  is  occasionally  sows 
in  the  field,  &e  Magazan  and  broad 
Windsor  bean  seldom. 

There  is  no  plant  in  whidi  the  trans- 
formation of  the  cotyledons  into  seed 
leaves  is  more  readily  traced  than  in  the 
bean.  The  Windsor  bean,  in  particolar, 
frx>m  the  axe  of  its  lobes  and  distinctness 
of  its  vessels,  is  admirably  adapted  fbe 
observation,  tiie  parts  being  readily  di»- 
tinguished  by  the  naked  eye.  If  a  bean 
is  planted  in  moist  earth  or  soaked  in 
water,  in  a  moderate  temperature,  die 
cotyledons  will  swell  and  soon  burst  die 
skin  which  envelopes  them,  separating 
into  two  lobes,  which  open  like  the  sbdls 
of  an  oyster.  In  the  part  which  forms 
the  joint  an  oblong  body  will  appear, 
whidi  is  the'  embryo  stem  of  the  }rfaat 
This  increases  rapidly  in  the  earth,  and 
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poihei  a  root  downwards,  and  ft  stmnvp- 
vardi»  whidi  latter  earriet  the  lobct  witfi 
Ittill  theyrise  above  die  grocmd,  when 
lh0T  expand,  and  are  transfenned  iaito 
nedkavee.    It  ii eurions  to obserre  te 
tme  of  "M^etatMm  in  the  yoimg  bean 
▼ben  tt  18,  af  it  were,  imprifoned  in  a 
Mnng  Boil  hardened  at  the  mrfiioe^  as 
asj  be  sem  when  a  path  crosses  a  field 
rf  besas  newly  planted;  the  cotyledons, 
vsder  these  drcmnstances,  are  cbttwn  into 
the  ersfiees  made  bythe  yoang  8tem,where 
tbe^  often  remain  held  fast  till  the  first 
ihower  rdeases  ihem.  The  cbuige  in  the 
coC^rledoos  des^rres  particolar  attention. 
As  soon  as  the  seed  swells  by  imUlmig 
■wistiir^  the  oxygen,  which  is  always 
VKtaA  in  the  atmosphere  and  in  water, 
Mts  upon  the  &rinaoeoas  sabstance  in  the 
leed,  and  takes  a  portion  of  carbon  from 
It,  prodncine  carbonic  acid,  which  is  ab- 
•wbed  by  ibe  sorronnding  plants,  or  flies 
off  in  the  state  of  gas :  by  this  loss  the 
f^emaining  snbstance  becomes  a  mild  fluid 
eonlsioD,  analogoos  to  the  milk  of  ani- 
»ak,  which,  being  taken  np  bythe  minute 
^"BSBels  of  the  radicle,  nourishes  and  in- 
creases them.      It  is  this  alone  which 
produces  the  first  growtii ;  the  earth  is  the 
ncrt  cradle  to  protect  the  yonng  plant 
tod  to  keep  it  moist,  by  preventing  the 
toow^id  evaporation  which  the  heat  and 
ujbt  of  tfie  sun  would  otherwise  produce' : 
▼aen  the  ground  is  entirely  deprived  of 
■jistore,  vegetation  necessarily  ceases, 
"le  cotyledons  are  the  reservoirs  of  na- 
,  )n«  to  supply  proper  food  for  the  plant  in 
iti  in&nt  state,  as  tiie  mother's  milk  does 
m  SDiBials  of  tiie  class  of  mammalia,  and 
^  yolk  of  the  egg  in  Inrds  and  oviparous 
IJDBals.    In  proportion  as  the  fiunna  in 
»e  tobes  is  gradually  exhausted  new  ves- 
Mtappear  mrough  the  substance  of  tiie 
■fcc8»  conveying  the  newly  formal  juice 
uvneveiT  part  of  them  into  the  root  sod 
••I,  and,  at  last,  the  cotyledons  are 
Jwfcrmed  into  seed  leaves.    The  fibres 
Jf^e  roots  are  l^  tidstinw  completely 
"""Md,  and    Uieir   extremities,   called 
'P^'^gidm,*  from  their  i^ipearance  when 

•  SpmaMt$,  At  the  extremltteB  of  th*»  smell- 
M  T»aiflea»ioM  of  the  roots  naav  l»e,«een,  hv 
"•JM  of  high  majfnifiers,  small  'bodies,  which 
2**  to  oe  enlarjfements  of  the  minute  fibres  of 
^  not:  they  «•  eidltd  tpongUm,  from  tbeir 


fRwnteljr  examined,  hwe  aoqnirod  tha 
power  «ir  absorbii^  noaxishment  from  the 
soil.  Thejaknt  uitij  now  be  said  to  be 
weaned*  Ine  stem  is  then  considerably 
advanced  in  growth*  having  pot  Ivth  new 
leanresofadilfofeot  fixm  from  the  seed 
leaves :  tliese  last,  faaviBg  now  performed 
their  part,  wither  and  soon  &11  off;  U 
they  are  removed  befisre  this  period,  the 
plant,  having  lest  its  norse^  languishes 
and  dies. 

The  bean  at  this  stage  of  its  growth  ra- 
quires  particular  attention.  Ifthe  soil  is 
ridi  and  well  prepared,  it  will  grow 
rapidly  and  luxuriantiy,  and  be  soon  out 
of  reach  of  insects  or  weeds,  and  capable 
of  renstmg  the  viurving  influences  of  the 
atmosphere ;  but  if  the  soil  is  poor  and 
parched,  and  the  supply  of  nutritive  juices 
IS  scanty,  the  plant  will  soon  show  weak*- 
ness  and  disease,  and  the  only  way  to  pre- 
vent a  total  fiiilure  of  the  crop  is  to  supply 
by  art  the  deficiency  of  nature.  In  very 
poor  soils  manure  may  be  applied  in 
a  liquid  state,  or  as  a  top-dressing:  in 
those  which  are  not  exhausted,  tillage 
alone  will  enable  the  roots  to  spread,  and 
^ve  them  a  wider  range  to  seek  their  food 
m.  The  weeds  bdng  destroyed,  the  whole 
powers  of  the  soil  are  reserved  for  the 
crop ;  and  the  air  charaed  with  fertilizing 
vapours  beinff  allowed  to  penetrate  the 
sur&oe,  and  being  retained  in  tiie  inter- 
stices of  the  soil,  greatly  assists  in  invigo- 
rating the  vegetation.  These  are  the 
principles  on  which  is  founded  the  whole 
culture  of  leguminous  plants,  whether  in 
the  garden  or  the  fieM.  Where  labour  is 
not  spared  and  the  produce  is  valuable,  as 
where  vegetables  are  raised  as  a  kind  of 
luxury  for  the  tables  of  the  rich,  the 
greatest  attention  is  paid  to  the  cultivation 
of  beans,  so  as  to  have  them  early  and  in 
regular  succession  during  the  whole  sum- 
mer. They  are  even  occasionally  raised 
by  artificial  heat.  In  ^neral  mey  ace 
sown  or  fdanted,  at  vanous  times,  from 
the  beginning  of  winter  to  the  middle  of 


resemblance  to  a  tponge.  Their  use  is  to  draw 
In  the  jiiiees  by  which  the  pUnt  is  sustained  and 
increased.  Thev  poMieJsa  vital  ]>ow-er,  by  which 
they  more  readily  absorb  some  fluids  than  others, 
and  are  by  some  thought  to  have  a  po«'er  of  se 
lection,  as  the  laeteals  have  in  the  intestines  ef 
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•ammer,  bat  they  most  be  pfoCeetod  ftmn 
frostln  the  first  case,  and  from  too  great 
hfist  and  drought  in  the  hitter.  They  are 
let  in  rows  with  wide  intervals,  which 
are  kept  dog  and  clean,  and  in  whidi 
lesser  vegetaMes  are  advancing  in  growth, 
to  be  shdtered  by  the  beans,  and  to  sno- 
eeed  them  when  removed.  In  order  to 
strengthen  the  pods  already  formed,  as  soon 
as  those  whidi  are  near  the  bottom  of  the 
stem  are  filled,  the  tops  of  the  plants  are 
cat  o£^  and  the  beans  Are  gathered  when 
the  seed  has  acquired  sufficient  consistency 
to  be  taken  from  Hie  shells,  befinre  they 
have  acquired  any  fiirinaceous  qualities. 
One  crop  is  made  to  succeed  another  by 
regulating  the  times  of  sowing ;  and  thus 
be^  are  gathered  for  the  table  from 
May  to  November,  or  till  the  fro^nights 
check  the  growth  of  the  plant  The  cul- 
tivation of  the  field  bean  is  only  as  per- 
fect an  imitation  of  the  garden  culture  as 
circumstances  will  permit  As  only  one 
crop  is  required,  and  that  in  a  perrcctiy 
ripe  state,  when  the  seeds  are  Ifully  formed 
and  hard,  tiiey  are  sown  at  one  particular 
season,  so  as  to  avoid  the  danger  from 
frosts  and  uncial  weather  in  spring,  and 
at  the  same  time  to  have  the  crop  ripe  in 
good  time  to  be  harvested  before  the  cold 
4md  wet  season  sets  in.  The  usual  mode 
is  to  drill  them  by  a  machine,  at  the  dis- 
tance of  fix)m  twenty  to  thirty  inches, 
according  to  the  richness  of  the  soil,  or  to 
dibble  them  by  hand,  either  singly  or  by 
jmtting  four  or  five  beans  in  ^ich  hole, 
increasing  the  distance  of  the  holes  from 
nx  to  twelve  inches?  Beans  are  tolerably 
hardy,  and  will  bear  moderate  dry  fr-osts ; 
but  uiey  suffer  much  from  alternate  frosts 
and  thaws,  which  in  this  climate  are  so 
common  in  February.  The  end  of  Feb- 
ruary or  the  beginning  of  March  is  there- 
fore generally  preferred  for  bean-sowing. 
When  the  season  is  remarkably  mild,  as 
was  the  case  in  1834,  early  sowing  is  a 
great  advantage.  The  writer  of  this 
article  planted  a  field  of  beans  on  the  1st 
January,  1834,  in  a  soil  duly  prepared; 
they  were  reaped  in  August  and  produced 
a  very  good  crop:  his  neighbours,  who 
Planted  their  b^ms  in  March,  had  not 
naif  the  quantity  on  equally  good  land, 
owing  to  the  dryness  of  the  summer.  But 
Ihia  was  an  experiment  which  succeeded : 


had  severe  weather  eome  oo  in  ] 
the  whole  crop  might  have  been  kwt. 
a  general  rule,  b^ns  may  be  sown.  fWm 
the  middle  of  February  to  the  middle  cf 
March.  The  sorts  osoally  caltiyatod  in 
the  fields  are  the  tick  hem,  ^e  horse 
bean,  and  the  small  Dutch  or  Helig<^aiid 
bean.  In  some  sitnations  the  Magasmn 
and  the  lonff-pod  have  produced  good 
crops  in  the  &ld :  the  first  three  are  how- 
ever best  suited  for  general  caltivatkm. 
There  are  several  varieties  of  theee»  which 
differ  but  little  in  their  appearance :  ex- 
pmence  is  the  best  ^de  in  chooung  the 
seed  which  suits  particular  soils  and  situa- 
tions. The  snudl  round  regular-shaped 
beans  are  generally  preferred,  as  obtaining 
the  best  prices  in  the  markets*  especially 
in  large  towns,  where  there  is  a  great 
consumption  of  beans  by  hard-working 
horses. 

The  soil  best  adapted  for  beans  is  a  rich 
strong  loam,  such  as  produces  good  wheat 
In  such  a  soil  the  produce  is  sometimes 
fifty  or  sixty  bushels  per  acre,  bat  an 
average  crop,  on  moderate  land,  is  about 
half  tiiat  quantity.  On  very  rich  land 
beans  have  produced  extraordmary  crops, 
by  being  sown  broad-cast  and  very  thick, 
the  stems  bemg  drawn  up  to  a  great  height 
in  fiivourable  seasons.  A  small  field  of 
very  rich  land,  in  the  county  of  Sussex, 
Was  sown  in  the  year  1832  with  foar 
bushels  of  the  small  tick  bean,  which 
came  up  so  thick,  that  the  proprietor 
thought  of  thinning  out  the  plants  by 
hoeing;  but  he  was  advised  to  see  what 
the  produce  would  be,  and  when  they 
were  threshed  out  there  were  ten  quarters 
and  one  bushel  of  beans.  He  had  the 
ground  accurately  measured,  and  it  was 
found  to  be  one  acre  and  twenty-nine 
perches,  which  makes  the  crop  above 
sixty-eight  bushels  per  acre.  They  com- 
pletely smothered  all  weeds,  and  the  sab- 
sequent  crop  of  wheat  produced  fiye  qaar- 
tersto  the  acre;  but  this  particular  ex- 
ample of  sowing  beans  broad-cast  we  do 
not  hold  up  for  general  imitation.  By 
cultivating  the  beans  in  rows,  and  by 
carefrd  hoeing  and  manuring,  alta-nate 
crops  of  wheat  and  beans  may  be  raised 
for  many  years,  without  intermisacm,  or 
any  necessity  for  change  or  follow :  this 
has  been  long  the  practice  in  the  ridieit 
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PtrtofKent  In  this  eaie  the 
be  drilled  or  eet  in  torn,  with  iiitenrals  of 
froB  twenty -fear  to  thirty  inches  between 
the  rows;  tad  the  intervals  must  be  re- 
peatedly stirred  and  hoed  with  proper 
■Mtnunents,  so  as  to  prevent  the  growdi 
ef  weeds  and  keep  tiie  soil  in  a  perfectly 
dean  and  mellow  state;  the  weeds  which 
rise  m  the  rows  are  removed  by  hamL 
IiBmediately  after  bean  harvest  the  land 
k  ecariiied,  or  skimmed  over  with  a 
pkmgh  having  ayery  broad  share,  whence 
the  operation  is  sometimes  called  broad- 
iftm^.  All  roolB  of  weeds  and  the  re- 
Btuis  of  bean-halm  are  colleoted  and 
burned,  or  pot  in  a  heap  with  quicklime, 
to  be  converted  iMo  mamure.  The 
^oond  is  then  plnnghed  once  or  several 
times,  according  Id  drcnmstances,  and 
'Wheat  is  sown  about  the  month  of  October, 
cither  broadcast  or  by  means  of  a  drilling 
■uiehme,  in  rows  ten  or  twdve  inches 
ieimder,  which  crves  greater  fiuality  for 
hoemg  and  weeduig  the  crop  when  neces- 
•My.  The  wheat  which  follows  beans  is 
Senerally  good  and  heavy,  and  seldom 
nmsto  straw.  After  wh^t^iarvest  the 
babble  is  ploughed  up  and  turned  in  widi 
t^ery  deqp  ftnrow ;  the  land  is  harrowed 
^  ind  a  good  coating  of  manure  is  put 
Oi  in  a  moderately  rotten  state,  and  this 
v  eovered  with  a  shallow  ploughing ;  the 
hmd  is  well  waler-ftirrowed  and  lett  so 
till  spring,  when  the  beans  are  drilled  in 
the  mellow  surfiiee  produced  by  the  win- 
tor's  ftost  This  is  the  most  approved 
pnetiee ;  but  many  experienced  formers 
viry  it  according  to  the  varieties  of  wnl, 
or  according  to  difiference  of  q>inion. 
Some  put  on  manure  for  tiie  bc»ns  in 
^inot^  and  some  drill  the  beans  in  every 
Moond  or  third  fhrrow  after  the  plough; 
bat  all  ffood  formers  agree  in  manurmg 
^  bna  for  ibe  beans  and  caiefhlly  hoe- 
iagfoem.  It  is  evident  that  a difiierent 
>B^od  is  required  in  different  soils, 
^*ried  according  to  their  texture  and 
*>tnation.  Alternate  crops  of  wheat  and 
betas  can  only  succeed,  for  any  length  of 
time,  on  smls  peculiarly  foyoured.  In 
pneral,  a  change  of  crops  and  occasional 
■UowB  will  be  mdispensaUe  to  keep  the 
taodperfectiy  dean  and  in  good  heart 

In  odd  wet  soils  beans  require  great 
«ie  to  hisore  good  CK^s.  Although  they 


will  grow  well  and  seem  to  flourish  in  tht 
stiffest  and  most  unsubdued  clays,  they 
will  sddom  produce  much  at  harvest, 
unless  the  land  has  been  wdl  prepared 
and  the  ealtivation  managed  with  skilL 
There  is  no  better  criterioo  of  the  expe> 
rience  and  industry  of  the  fbrmer  of  eddy 
wet  days  than  the  appearance  of  his  beans 
at  harvest ;  and  he  may  be  judged  by  this 
crop,  as  the  fhrmer  of  light,  sandy  sdls 
may  be  judged  by  his  turnips.    The  cul- 
tivation of  these  two  oppodte  kinds  of 
inferior  soils  will,  in  general,  be  profitable 
or  otherwise  in  proportion  to  the  produce 
of  the  beans  in  the  one,  and  the  turnips  in 
the  other ;  the  first  bemg  a  substitute  fbr 
clean  follow,  and  the  la&r  the  foundation 
of  all  the  succeeding  crops.    The  bean, 
by  its  strong  and  pei^trating  root,  opens 
the  stiff  soil  to  the  influence  of  tiie  atmo- 
sphere, by  which  the  sufoce  is  dried  and 
at  the  same  time  mellowed.    Although 
&e  nutritious  matter  in  a  good  crc^  of 
beans  is  jBT^t,  and  almost  equal  to  that 
obtained  lirom  a  crop  of  wheat,  it  exhausts 
the  soil  much  less:  its  succulent  stems 
and  leaves  absorb  much  nourishment  firom 
the  atmosphere,  and  the  latter  foiling  otf 
and  decaying,  restore  carixm  and  mud- . 
lage  to  the  soit  and  make  up  for  the  in- 
ferior quantity  of  manure  produced  by 
the  bean-halm  in  comparison  with  wheal 
straw.   There  is  perhaps  no  crop,  bearmg 
seed,  which  giyes  so  great  a  return  with 
so  small  an  expenditure  of  the  nutritive 
juices  of  the  soil;  and  certainly  none  that 
repays  manure  better,  or  leaves  the  land 
in  a  better  condition  for  wheat  or  oata. 
It  is  a  yery  common  practice  to  plough  a 
stiff  soil  in  spring  only  once,  after  it  has 
borne  dover,  grasses,  or  wheat,  and  to 
drill  beans  in  the  fiurows  immediate]^ 
after  the  plough,  b^  hand  or  by  an  instru- 
ment; in  this  case  It  is  best  to  deposit  the 
beans  as  near  the  angle  of  the  furrow  as 
possible,  and  in  every  second  fbrrow  <mly, 
that  they  may  rise  regularly  at  a  proper 
distance.     In  8|>ite  of  the  tough  sluei 
which  the  plou^  turns  over  in  a  mass, 
the  force  of  vegetation  in  the  bean  makes 
it  pierce  through  them,  and,  under  fovouTi* 
ame  circumstances,  a  tolerable  crc^  is 
sometimes  obtained ;  while  the  more  in- 
dustrious neighbour,  who  has  tilled  his 
land  in  autumn  and  again  in  fl|»riiig^  faj 
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f^estod  {dooghingiy  udanftdeHfine  and 
Bellow,  may  be  diMppointad  id  bif  crop 
bj  UDtowttrd  variatioiit  of  vetthei*.  Tbtt 
WFrex^  fanner  then  laughs  At  ihe  more 
perfect  system  of  the  >oaer,  pretosifing 
tfwt  it  is  wrong  to  work  straag  smls  so 
much  and  make  them  ioofim^  as  the  term 
is.  Thus  the  progress  of  a  i^le  district 
in  ratioiial  and  improTed  ciiltwf«  is  ar- 
rested or  cheeked  by  the  appanent  evil  of 
frequent  ploughing.  But  the  condusioa 
is  rounded  in  error.  There  can  be  no 
rule  better  confirmed  by  experience  than 
that  adhesi-ve  sculs  should  be  stirred  and 
divided  as  mudi  as  possible;  b«t  tius 
must  be  done  with  due  regard  to  circum* 
stances  andseascms,  andtl^  differences  in 
soils:  chalking,  marling,  or  manuring, 
sre  necessary,  in  order  to  prevent  tl^ 
divided  soil  from  tetting  into  a  hard  com- 
pact mass.  Light  coloured  clays  whidi 
consist  of  siliceous  sand  and  arj^laceous 
«arth  only,  without  any  intermixtore  of 
other  substances,  set  the  harder  in  drying 
the  more  they  are  stirred;  after  being 
ploughed  they  soon  have  the  appeanmce 
•f  «tripes  of  unbumed  brick ;  and  if  a 
heavy  shower  has  fallen  after  the  land 
has  been  harrowed,  they,  become  hard 
like  a  barn-floor.  It  is  of  no  use  to  pul- 
verize such  land,  until  its  texture  is 
Idtered  by  chalk,  mari,  dung,  crashes: 
ind  the  sa^t  way  is  not  to  stir  it  too 
mudi,  as  no  good  crop  can  be  expected, 
lit  all  events,  till  it  be  amdiorated.  To 
prepare  a  middling  stiff  soil  for  beans,  it 
diould  be  ploughed  into  high  and  narrow 
kmds  in  autumn,  with  numerous  and  deep 
water-furrows,  so  that  no  water  may  lie 
on  any  part  of  it,  and,  if  posabl^  it  should 
be  manured  wi^  long  aung  before  it  is 
ploughed.  In  spring,  if  there  has  been 
some  frost,  the  sor&ce  will  be  loose  and 
mellow:  m  this  the  beans  should  be 
drilled  or  dibbled  by  luuid,  and  a  time 
should  be  chosen  fbr  hoeing  them,  when 
the  ground  is  neither  wet  nor  ^b*y,  so  that 
the  hoe,  whether  hasid-hoe  or  horse-hoe, 
may  penetrate  two  or  three  inches  below 
the  surfiiee  to  opai  ^  soil  and  destroy 
the  weeds.  The  hoeing  of  the  beans  is  a 
most  essential  part  of  the  culture,  and 
according  as  it  is  well  or  ill  execoted  the 
land  will  produce  more  or  fewer  cn^ 
after  it  without  its  being  necessary  to  have 


reeoime  to  a  fidlow.  ObjeotMot  hi 
been  made  to  the  nae  of  the  horse-hoe  aad 
aewifier  between  the  rows  in  stiff  lotH 
bacanse,  when  the  ground  is  dry  and 
cafced,  the  hoe  raises  large  dods  and  layi 
lilt  roots  bare,  wMnetimes  even  destFoyiag 
tiie  plants,  But  there  are  means  ni  pv^ 
ventmg  tms:  if  the  ground  is  repeatedly 
hoed  when  not  quite  dry,  it  will  not  hind 
into  a  hard  crust  or  rise  in  dods;  and 
should  a  sudden  dry  wind,  after  much 
rain,  bake  the  sttr&ce  in  spite  of  everf 
attention  to  it,  a  spiked  roUer,  of  siidi  di* 
mensions  as  to  work  between  the  row% 
will  efiectuidly  loosen  the  soil,  so  thai 
hoes  and  grubbers  may  fdUow  without  in>> 
convenience.  We  give  <m  the  following 
page  a  dflrawing  of  such  an  iDstnoawnt, 
wMch  has  been  found  very  efiSeetive. 

The  c^inder  may  be  used  with  or 
without  uie  Sfnkes,  or  may  be  removed 
entirely;  ^e  instrument  then  beeemes  a 
scarifier  or  grubber,  according  to  te 
shi^  of  the  coulters  which  are  fixed  to 
it.  The  firont  wheel  is  of  us*  to  move  tha 
whole  instrom^t  upon,  \sf  lifting  the 
stilts  or  handles  in  the  manner  of  a 
wheelbarrow,  at  the  «ud  <^  the  rown, 
when  the  horse  turns  oat  of  one  row  krt& 
axMther.  The  cross  bar  on  the  fhone 
before  the  roller  is  to  fix  hoes  or  eouUem 
on,  when  the  roller  is  taken  away. 

When  the  beans  have  pushed  Hidr 
steBaa^  and  the  proper  leaves  appear  above 
the  seed  leaves,  tiie  intervals  should  be 
eareftilly  hoed,  and,  where  it  is  pracficabk^ 
three  or  four  bushels  i^  gypsum  per  aiere 
may  be  sown,  if  the  soil  does  not  already 
CM^ain  this  substance,  and  it  wfUl  greasy 
stunulate  the  growth.  T^e  mode  of  kt 
operation  is  not  exactly  known,  but  «&• 
pmoMse  has  proved  its  uCility.  [Sea 
Manubx  and  Gtfsum.]  A  veiy  small 
quantity  of  gypsum  serais  to  stunula4e  the 
growth  of  all  legmmnoos  plants  and 
clovers,  but  if  this  quaati^  he  already 
present  in  the  soil  no  additional  quanti^ 
seems  to  have  any  efiect.  It  has  been  re- 
commended to  cut  off  the  tops  of  the  plantt 
when  the  lower  pods  are  set,  as  is  fire^ 
qoently  done  in  garden  culture,  to  aceel»> 
rate  ih»  Ming  of  ^m,  and  to  preitent 
useless  bloisoms  from  drawing  the  nourishr 
ment  to  the  top.  The  reason  for  doing 
^  in  jardens  is»  that  wh^n  »  pUot  hw 
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bome  pods  a  certain  time  it  it  most  ad- 
Tantageous  to  remove  it,  and  the  toip 
blossoms,  of  course,  never  come  to  per- 
£9Ction*  In  the  field  this  is  not  the  case, 
there  bdng  no  succession  of  plants ;  and, 
nnless  tiie  top  blossoms  are  very  late,  or 
the  black  dolphin  (aphis^  begins  to  appear, 
which  is  shown  by  tiie  none^-dew  on  the 
top  shoots,  no  adyantage  is  gained  b^ 
topping  the  plants,  and  the  labour  is 
thrown  away.  When  the  leaves  of  the 
beans  beg^  to  lose  their  green  colour, 
and  iJie  pods  to  torn  black,  the  crop  should 
be  Itoped  with  the  sickle,  and  made  into 
small  dieaves,  tied  with  straw  bands  or 
tar  twine,  and  set  up  in  the  field  to  dry. 
In  some  places  peas  are  sown  mixed  wim 
the  beans,  or  the  headlands  are  sown  with 
peas,  the  halm  of  which  is  used  to  tie 
the  beans  with;  b«t  pease  cling  round 
the  bean  stalks  and  impede  the  setting  of 
the  pods;  they  also  interfere  with  the 
hoeing  and  weeding,  so  that  the  practice 
is  not  to  be  recommended.  Peas  require 
a  lighter  soil  and  are  best  sown  separately, 
^cept  when  they  are  sown  broad-^sast 
mix^  with  beans,  in  order  to  be  mown 
in  a  green  state  as  fodder  for  cattle  or  for 
pigs.  Sowing  beans  for  this  last-mentioned 
purpose  is  not  much  practised  in  England, 
but  id  found  very  useful  on  the  Contmen^ 
espedally  in  Flanders :  in  this  case  they 
are  mown  like  tares  soon  after  the  pods 
are  formed.  In  order  to  have  a  succes- 
sion of  this  green  food,  they  should  be 
sown  at  different  times,  with  a  week  of 
£>rtnight's  interval.  JBy  this  means  a 
great  deal  oi  grass  is  saved,  which  may 
be  reserved  for  hay ;  the  cattle  fed  in  the 
stables  or  yards  thrive  well  on  this  food, 
and  produce  a  quantity  of  rich  manure, 
diiefly  in  |i  liquid  state,  which  fills  the 
tanks  and  reservoirs  which  we  have  re- 
peatedly mentioned  as  indispensable  i^ 
pendages  to  every  good  farm-yard.  By 
having  winter  tares  when  the  turnips  are 
consumed,  pease  and  beans  alter  the  first 
crop  of  clover,  and  summer  tares  to  suc- 
ceed them,  cattle  may  be  fed  in  the  stables 
all  the  year  round  with  great  advantage, 
ihe  land  may  be  tilled  at  the  best  season 
of  the  year,  and  prepared  for  wheat,  as 
well  as  by  a  clean  fiadlow,  while  the  green 
crop  will  fully  repay  all  the  expenses. 
Three  bushels  of  beans  and  two  of  peas 


mixed  together' are  required  per  men 
when  sown  broad-cast,  or  drilled  in  each 
furrow  alter  the  plon^  It  is  often  ad- 
vantageous to  cut  in  a  green  state  those 
beans  which  wero  sown  for  a  general 
cnm,  when  food  for  pigs  is  scarce.  Thcnr 
will  go  nearly  as  fiur  in  this  way  in  feed- 
ing store  pi^  as  the  beans  would  have 
done  when  npe,  and  the  ground  is  1^  in 
a  much  better  state  for  the  fi>llowin^ 
crop. 

Although  beans  grow  best  in  a  rather 
heavy  soil,  they  are  often  profitable  on 
much  lighter  limd,  especially  after  clover 
ley  or  grass,  which  is  broken  up  after 
being  depastured  two  or  three  years.  This 
is  an  excellent  preparatory  crop  for  wheat, 
and  better  than  oats,  which  leave  such 
land  full  of  weeds.  In  this  case  the  land 
should  be  carefully  ploughed  up.  For 
this  purpose  a  skim-coulter,  which  has  a 
small  wing  attached  to  it,  to  slice  off  the 
grassy  sur&ce  of  the  land  and  turn  it 
under  the  furrow,  is  a  most  useful  appen- 
dage to  the  plough.  This  makes  very 
dean  work,  and  a  heavy  roller  drawn 
across  the*  stitohes  or  lands  leaves  the 
whole  sur&ce  compact  and  solid,  keeping 
the  moisture  from  evaporating  and  fEbcili- 
tating  the  slow  decomposition  of  the  roots 
of  the  grass.  Thus  a  very  good  and  dean 
crop  of  b^ms  may  be  m>tained.  If  the 
soil  should  be  exhausted  or  very  poor,  a 
good  coat  of  manure  spread  over  the  grass 
and  ploughed  in  will  be  a  great  advan- 
tage to  the  beans,  and  to  the  wheat  which 
is  to  follow.  On  moderately  light  loams 
the  most  profitable  rotation  of  crops  is 
that  of  turnijps,  barley,  dover,  beans, 
wheat ;  or,  if  it  is  in  a  rich  state,  turnips, 
barley,  dover,  oats,  beans,  wheat,  beims. 
When  land  is  in  good  heart  beeins  are 
often  added  to  any  rotation  after  wheat  or 
before  it,  and  the  fallow  is  thus  removed 
a  year  ftrther  on.  This  is  likewise  done 
when  it  is  intended  to  change  the  course 
of  crops:  because  beans  aro  considered 
the  least  exhausting  of  tiie  crops  which 
are  allowed  to  ripen  )heir  seeds,  and  this 
practice  is  &r  less  hurtful  than  the  too 
common  one  of  taking  another  crop  of 
oats  a^r  the  wheat,  by  which  moro  harm 
is  done  than  the  value  q|  the  crop  can 
compensate  for. 

llie  diseases  to  which  beans  are  nh^^ 
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are,  Ibe  mildeir,  iriiich  k  a  mmnte  flm- 

rslfaat  grows  on  tiie  stems  of  leaves,  and 
caused  by  cold  fbgs  and  frequent  sod* 
den  Tsriations  of  weather,  and  the  black 
dolphin,  an  insect  of  the  aphis  tribe^ 
which  appears  first  in  the  form  of  a  honc^* 
dew  on  uie  lops  of  the  plants.  For  the 
mildew  no  r&akedj  or  prerentife  has  yet 
beoi  found.  Whenerer  H  has  attacked 
tiie  phmts  generally,  before  the  pods  are 
flUed,  the  hsst  metnod  is  to  cat  down  the 
erop  in  its  green  state;  and  if  it  cannot 
be  consmned  in  the  form-yard»  to  plough 
it  into  Hie  ground,  where  it  will  decay 
n^dly,  and  be  an  excellent  manuring  for 
tiie  succeeding  crop  of  wheat  If  allowed 
to  stand,  the  crop  will  not  only  be  unpro- 
dnctiTe,  but  the  weeds  will  infest  the 
ground,  and  spoil  the  wheat  crq>  by  their 
seeds  and  roots,  which  will  remain  in  the 
ioiL  Whenerer  the  tops  of  the  beans 
bepi  to  be  moist  and  clammy  to  the  foel, 
it  18  the  forerunner  of  the  aphis.  They 
iboald  ih€9i  be  immediately  cat  o£^  and 
this,  if  done  in  time,  may  save  the  crop 
from  the  ravages  of  the  insects ;  but  the 
most  efifectual  way  to  prevent  any  disease 
from  attacking  the  plants  in  their  growth 
18  to  have  the  ground  in  good  heart,  and 
well  tilled;  to  drill  the  beans  at  a  suffi- 
cient  distance  between  the  rows  to  allow 
of  the  use  of  the  horse-ho^  and  thus  to 
sooelerate  the  growth  of  the  plants,  and 
enable  them  to  outgrow  the  effect  of  inci- 
pient disease,  which  sddom  attacks  any 
mit  weak  plants. 

The  prmcii)al  use  of  beans  is  to  foed 
horses,  for  which  purpose  they  are  admir- 
ably adapted,  and  mr  more  nourishing 
thim  oats.  They  should  be  bruised  or 
^lit  in  a  mill,  and  given  to  horses  nuxed 
with  hay  and  straw  cut  into  chaff;  this 
▼ill  insure  proper  mastication  and  pre- 
vent that  tiiickeninff  of  the  wind,  as  it  is 
called,  caused  by  inmgestion,  which  makes 
beans  alone  not  so  well  adapted  for  the 
*  fcod  of  hunters  and  racehorses.  Great 
<(Qantities  of  beans  are  consuuMd  in  fot- 
tiDg  hogs,  to  whom  they  are  given  whole 
at  first,  and  afterwards  ffround  into  meal. 
Bacon  hogs  may  be  mtted  entirely  on 
beans  and  bean-meal ;  but  as  this  food 
makes  the  fiesh  very  firm,  it  is  not  so 
"veil  adapted  for  delicate  porkers.  In  the 
iBst  penod  of  their  fatting  thereforer 


barley-meal  is  usoally  substituted  for 
bean-meal.  Bean-meal  given  to  oka 
seon  makes  them  fat,  and  the  neat  bm 
less  fat  than  when  oil  eake  is  used  for  that 
purpose :  mixed  with  water  and  given  aa 
a  drink  to  cows  it  greatly  increases  their 
milk.  A  small  quantity  of  beans  is  gene- 
rally mixed  with  new  wheat  when  ground 
to  flour:  the  millers  pretend  that  soft 
wheat  will  not  grind  well  without  beans» 
and  they  generally  contrive  that  there 
shall  be  no  deficiency  in  the  necessary 
proportion.  Thus  a  quantity  of  beans  it 
converted  into  what  is  considered  aa 
wheaten  flour.  This  practice  is  well 
known  to  all  bakers  and  dealers  in  flour ; 
and  as  there  are  means  of  discovering  the 
quantity  of  bean-meal  in  the  flour,  the 
^orant  and  unsuspecting  only  are  de* 
ceived,  and  the  price  of  the  flour  to  the 
skilfhl  purchaser  varies  aocf»ding  to  the 
quality. 

The  proportion  of  nutritive  matter  in 
beans,  compared  with  other  grain,  is,  ac- 
cording to  Einhof,  as  follows : — 

By  weight.  Or  in  a  bushel. 

Wheat     .     .  74  per  cent    about  47  lb. 
Rye    ...  70        »     ^     w    89 
Barley     .     .  65        ^  »»    33 

Oats  •     •     •  58        ft  „    23 

Beans       .     •  68        „  „    45 

Peas  ...  75        „  w    4^ 

French  beans    84        ,»  »»    ^ 

The  French  bean,  kidney  bean,  or  hari- 
cot bean  (^Phamolus  vulgaris),  is  chiefly 
cultivated  for  its  tender  and  succulent  pod, 
being  one  of  the  moM  esteemed  vegetables 
for  the  table.  The  varieties  are  innu- 
merable, differing  slighUy  in  tiieir  quali- 
ties :  they  may  be  divided  into  two  dis- 
tinct kinds,  the  dwarf  and  ctimbing ;  the 
finrmer  are  the  earlier,  the  latter  the  more 
productive.  French  beans  are  moch  lesa 
hardy  than  ibe  common  beuis;  a  very 
slight  degree  of  frost  wiH  destit^  them 
entirely.  The  early  sorts  are  Aerefore 
sown  m  sheltered  situations,  and  occa- 
sionally protected  by  ghss  frames  or  mats* 
The  cUmbin^  beans  require  the  support 
of  stidts  or  wires,  round  which  they  twine 
as  they  grow,  with  tiiis  peculiarity,,  that 
the  coils  turn  round  the  su|q^  from  the 
right  to  the  left,  contrary  to  the  growth  of 
some  indigenoos  twisting  plante,  which 
torn  from  the  left  to  tl^  right,  follow- 
x2 
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fSig  iStit  Vjpptttessi  dittttiM  motioiir  of  iSie 
stdx: 

XflC  Flatten  O6BII9  89  ttb  te^w6ttt  ^gc- 
tfeiMe,  b  wholesome  ftUd  ntitriliotti  m  a 
ftei^tlMe,  and  may  be  i«adily  proiemd 
ft>f  winter  tftoire  or  sea  Toya^ges  by  Sftltioi^ 
itt  oadcs;  Forthis^  tmrpose  ibe  large,  fla^ 
poiMed.  Ihrtdi  wMte  nunef  is  ptefetnA. 
in  l^xmM  ttoA  Oenaatty,  where  large 
^fnaMities  af^  salted  ki  almort  every 
nmily,  te  ttacJaae  is  used  for  cnttbg 
thett  e:tpedStioiisly,  which  greatly  res^n- 
bles  a  tiifflip  slieer,  attd  may,  with  a  slight 
alteration,  be  used  also  for  slicing  cab- 
bages when  making  the  national  German 


oret>ar»tioii  of  sour  kroot  (miier4irad)k 
It  consists  of  a  wlied  or  disk»  A,  in  i^hM 
tiro  or  fbar  knifes  are  set  at  a  aamU  swlt 
with  the  phat  of  it,  so  to  t»  shate  off  a 
thin  slice  obliqoely  from  tiie  boans^  Vhieli 
are  held  in  a  box,  G,  with  sererai  Mrtk> 
tions  in  wliidi  they  aire  hefit  nprignt^  m 
as  to  dide  d»wn  in  po|N»rtioii  as  tMy  arc 
cat:  thns  n±  or  ofot  beans  at«  ^ced  at 
once,  and  very  nmtdly,  merely  l^  tnniuig 
the  hanAe  B»  and  solving  uie  box  with 
beans  in  succession.  The  slaoed  beaaa 
fell  on  tiie  table  below,  and  are  iHnn)e«> 
mediately  put  in  a  cask  with  altemata 
layers  of  salt    When  the  osak  is  Ml  aii4 
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WtXL  presKd  dawn,  a  found  board  is  pat 
■over  the  beam  and  a  heavy  wei^  upoa 
4[t  As  the  faeam  are  oompremed,  and 
.begin  sli^tly  to  ftnuent,  the  Hquor  it 
^ovred  o^  tome  fresh  saUis  strewed  oyer 
AesaxSMt,  and  a  Hnen  cloth  is  j>i«8sed 
•dose  upcm  it  to  keep  out  tiie  air;  the 
itmnd  board  and  wei^  are  put  over  Ae 
«loi&,  and  so  the  beans  ranain  tiU  wanted 
far  use.  When  any  are  tak^  out  they 
•re  washed  in  soft  water  to  take  out  the 
iah,  and  gently  stewed  witii  a  little  gravy, 
4ir  with  milk  uid  a  pieee  of  butler.  They 
fyrvL  a  very  wholesome  vegetable  dish  at 
>a  time,idien  fresh  vegetables  are  scarce. 
The  dried  seeds  are  also  boiled  after  being 
soaked  in  water  for  some  time,  and  are 
usually  mixed  with  the  weserved  green 
beans  in  the  same  dish.  This  use  ^  the 
Frendi  bean  is  not  eomrnoin  in  England, 
but  when  we  tal^e  into  consideration  that 
tiwy  are  extremely  wholesome  and  nutri- 
tive, nmch  more  so  than  pets,  and  that 
they  are  an  admirable  eovreetive  of  the 
oily  qittlities  of  animal  fat  by  their  fiuri- 
BBoeous  qualities,  we  shall  regret  that 
both  the  <mltove  and  the  use  of  them  in 
the  dry  state  are  not  extended  for  the 
benefit  of  the  labouring  part  of  the  oom- 
munity.  The  cultivation  of  the  French 
bean  for  ibe  seed  is  confined  in  this  coun- 
try to  the  gardens  and  nurseries,  and  to 
a  few  spots  in  the  Isle  of  Ilianet  in  Kent, 
where  they  are  raised  fbr  the  London 
•eedsmen.  This  is  the  only  place,  as  ftr 
as  our  Observation  goes,  where  they  are 
sown  in  ihe  field.  The  produce  in  seed 
IB  said  not  to  exceed  ti^oty  bushels  per 
acre,  but  it  must  be  observed  that  it  is 
chiefly  the  dwarf  sorts  which  are  sown. 
There  is  no  doubt  that  the  produce  of  the 
mnners  woidd  greatly  exceed  this  quan- 
tity, and  idthou^  it  might  be  expensive 
to  support  tiiem  with  sdcks,  the  example 
of  tbe  hop-grounds  proves  that,  where 
dbe  return  is  large,  no  expense  or  trouble 


!  best  s(^  fbr  Frenoh  beans  is  a  rich 
Oidlow  loam,  rather  light  than  otherwise ; 
bvt,  provided  the  ground  be  well  stirred, 
they  will  grow  in  any  soil.  They  may 
be  nianted  An  rows,  the  dwarf  sorts  at  two 
arc  a  ludf  or  three  feet  distance ;  the  run- 
ners at  fbor  4taet.  As  soqp  as  the  stems 
btgiD  to  fiae.  above  the  eeed  leaves,  the 


intervals  diOQld  be  well  hoed  with  tba 
korB»4ioe,  and  the  rows  by  hand.  T%k 
scarifier  or  grubbernay  be  used  to  loosen 
the  soil,  and  when  they  are  somewhat 
advanced  In  growth -tibe  mnners  may  have 
sticks  to  climb  upen^  A  row  of  turnips 
Biay  be  sown  between  ei^ery  two  rows  of 
beflms;  or  cabbages  may  be  Ranted  fi>r 
cattle.  Tlie  cr^  may  be  harvested  as 
soon  as  the  lower  pods  are  quite  dry  and 
tlie  seeds  hard,  and  threshed  fike  other 
beans.  The  seeds  when  raw  have  a  l^ter 
taste,  and  are  rather  tough  under  the 
ieelk,  which  makes  animats  ref^  to  eat 
Aem  in  that  state,  but  when  boiled  th^ 
become  soft  and  pleasant  Oxen  and  pigs 
eat  them  readily.  Th^  contain,  acoordp 
ing  to  Einho^  84  per  cent  Cff  nutritive 
matter,  of  which  60  is  pure  fiirina,  th^ 
rest  i^uten  and  mucilage :  ihey  are,  con- 
sequently, superior  to  every  other  grain 
or  pulse  enlova^ed,  in  point  of  nourish- 
ment; and  w(hen  it  is  ti^en  into  tiie 
aooount  that  they  remain  in  the  ground 
only  from  May  to  September,  and  tiiat  a 
crop  ot  cabbages  or  turnips  is  growing  in 
the  intervals  at  the  same  time,  it  will  ap- 
pear that  the  cultivation  of  this  pulse  on 
a  large  scale  might  add  greatiy  to  the  re- 
sources of  agricSture. 

Mr.  Bham  has  not  mentioned  the  winter 
bean,  the  harcBest  al  all  kinds  of  beans;  it 
will  stand  the  winter  when  sown  in  October,  - 
and  bdng  productive,  and  comii^  eaily  to 
harvest,  its  cultivation  is  mudi  mcreasii^ 
throughout  the  country,  but  more  parti-' 
cuWly  upon  the  Hghter  descriptions  of  soiL 
The  winter  bean  may  generally  be  reaped 
early  in  August,  and  in  favourable  seasons 
the  crop  may  be  harvested  in  time  to  admit 
of  the  land  being  cleared  perfectly  for  wheat; 
or  if  this  is  not  required,  a  ^uick  growing 
kind  of  turnip  may  be  sown,  and  a  tolerabS 
crop  b?  grown;  or  if  thexe  \»  not  time  for 
a  catoh  crop  of  turnips,  mustard  may  be 
sown^  and  either  be  used  for  sheep  feeding, 
or  be  ploughed  in  as  manure. 

A  few  years  since  Mr.  ^Corton,  of  the 
Whitfield  Example  Parm,  introduced  the 
plan  of  sowing  winter  beans  and  canots . 
m  double  rows,  putting  two  rows  of  bew# 
and  two  rows  of  carrots  altematel^.  jn 
the  same  manner  turnips  and  eaUtages  loay  , 
be  grown  be^AQA  tib/e  rows  of  beni^. 
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BEET,  a  plant  of  the  genus  Beta,  in 
the  class  Pentandrut,  and  order  ZHgynia 
of  linnsoSv  and,  in  the  natural  order, 
Chmopodex  of  Jussiea. 

There  are  two  distinct  species  of  beet 
oommonl^  culdvated,  each  containing  se- 
veral yaneties,  the  one  called  Beta  Cida, 
4>T  Hortentie,  producing  succulent  leaves 
only,  the  other  the  Beta  VulaarU,  distin- 
guished by  its  large  root  The  cicla  is 
chiefly  cultivated  in  gardens  as  a  culinary 
vegetable,  and  forms  one  of  the  prindpal 
vegetables  used  by  agricultural  btbourers 
and  small  occumers  of  land  in  many  parts 
of  Germany,  France,  and  Switserland. 
A  variety  known  by  the  name  of  Swiss 
chard  produces  numerous  large  succulent 
leaves,  which  have  a  very  soUd  rib  run- 
ning along  the  middle.  The  leaiy  part 
haSf^  stripped  off  and  boiled,  is  used  as  a 
substitute  for  greens  and  spinach,  and  the 
rib  and  stalk  are  dressed  like  asparagus  or 
soorzenera;  they  have  a  pleasant  sweet 
taste,  and  are  more  wholesome  than  the 
cabba^  tribe.  In  a  good  soil  the  pro- 
duce IS  very  abundaijit,  and  if  cultivated 
on  a  large  scale  in  the  field,  this  spedes 
of  beet  would  prove  a  valuable  addition 
to  the  plants  raised  for  cattie.  By  culti- 
vating it  in  rows,  and  fi^uentiy  hoeing 
and  stirring  the  intervals,  it  would  be  an 
excellent  substitute  for  a  fidlow  on  good 
light  loams. 

All  catUe  are  very  fond  of  the  leaves  of 
this  beet,  which  add  much  to  the  milk  of 
cows  without  ^ving  it  that  bad  taste 
which  is  unavoidable  when  they  are  fed 
with  turnips  or  cabbages,  and  which  is 
chiefly  owing  to  the  greater  rapidity  witii 
which  the  latter  undergo  the  putre&ctive 
fermentation.  If  sown  in  May  in  drills 
two  feet  wide,  and  thinned  out  to  the  dis- 
tance of  a  foot  from  plant  to  plant  in  the 
rows,  they  will  produce  an  abundance  of 
leaves,  which  may  be  gathered  in  August 
and  September,  and  will  grow  again  ra- 
pidly, provided  a  bunch  of  the  centre 
leaves  oe  left  on  each  plant.  They  do 
not  sensibly  exhaust  the  soil.  These 
leaves,  when  boiled' or  steamed  with  bran, 
cut  chaff,  or  refuse  grain,  are  an  excellent 
Ibod  for  pigs,  or  bullocks  put  up  to  fktten. 

The  second  species,  the  Beta  Vulgari»j 
or  beet-root,  has  been  long  cultivated  in 
g^urdens ;  especially  that  variety  called  the 


red  beet,  which,  when  boiled  and  sliced, 
makes  such  an  excellent  addition  to  wintor 
salad.  It  is  a  native  <^  the  south  of  Eu- 
rope, and  hence  all  the  varieties  are  tendeiv 
and  destroyed  by  frost  when  in  their  young 
state.  It  thrives  best  in  a  rich,  lig^t, 
dry  soil,  and,  tnm  the  length  of  its  tap* 
root,  requires  a  considerable  depth.  The 
white  beet  is  an  excellent  root,  and  v 
preferred  by  many  to  the  larger  and  more 
common  intermediate  varieties.  It  has 
been  lately  in  sreat  repute  in  France  and 
Belgium  for  the  manufltcture  of  sugar. 
It  is  not  commonly  cultivated  in  our  gar* 
dens,  and  we  only  notice  it  as  being,  with 
the  red  beet,  the  parent  of  those  varieties 
which  have  been  introduced  into  field 
culture. 

The  omimoii  field-beet  for  catUe,  which 
has  been  long  known  in  Germany,  was 
introduced  into  Eng^d  at  the  latter  end 
of  the  last  centuij ;  and  its  introduction 
is  generally  attributed  to  the  late  Dr. 
Lettsom,  a  physician  of  great  reputation^ 
and  one  of  the  Society  of  Friends.  The 
German  name  is  mangold  wwrzel  or  aKm- 
gM  root,  but  it  is  commonly  pronounced 
mangel  wurzel,  which  means  ecarcity  root; 
and  by  a  strange  translation  it  is  called 
in  French  racitte  d'abomkmce,  or  root  of 
plenty,  as  well  as  nudne  de  disette,  or  root 
of  scarcity.  The  name  oi  fieldrbeet  Is 
much  more  appropriate. 

The  improved  variety  of  this  beet, 
which  grows  to  a  very  large  si^  in  good 
soil,  has  a  red  skin,  and  when  cut  thrwi^ 
appears  veijued  with  red,  in  concentric 
circles.  The  principal  part  of  the  root 
rises  often  a  foot  and  more  above  tho 
ground,  and  the  leaves,  which  are  large 
and  succulent,  spring  from  the  crown  of 
the  root  There  is  a  limit,  however,  be- 
yond which  the  root  does  not  improve  in 
quality  as  it  increases,  and  the  roots  of  % 
moderate  size  contun  more  saccharine 
and  nutritive  matter  in  the  same  bulk 
than  the  larger.  This  is  particulariy  the 
case  with  those  varieties  from  which  sugar 
is  extracted.  The  soil  best  adapted  for 
the  beet-root  is  a  deep  sandy  loam,  natu- 
rally rich,  or  made  so  by  repeated  manur- 
ing. The  manure  should  be  well  inco^ 
porated  with  the  soil,  and  if  any  is  added 
for  this  crop,  it  should  be  well  rotted  and 
ploughed  in  debp.    The  applicalion  ol 
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Kfud  manure  during  the  growth  of  the 
dani  greatlj  increases  the  roots ;  but  U 
iialso  said  to  make  them  more  watery, 
and  lor  the  sogar  beet  it  is  not  recom- 
mended.  The  aeed»  which  should  be 
chosen  from  the  most  perfect  phmts,  is 
sown  in  May:  if  sown  sooner,  there  is 
some  danger  from  the  fros^  nights  which 
often  occor  aboat  the  b^ginmngof  that 
iBooth;  or  if  the  spring  is  warm  and 
genial,  it  ^ets  too  forward,  and  instead  of 
incrwiWM  in  the  root,  it  shoots  np  a  seed- 
stalk,  and  the  root  becomes  comporatiyel^ 
ueless.  If  it  is  sown  later  than  May,  it 
never  arriyes  at  a  full  size  before  the  ap- 
proach of  winter :  hence  the  first  or  second 
week  in  Ma^  is  the  best  time  in  our  cli- 
mate. It  IS  fonnd  by  e:qierience  that 
tbose  plants  of  beet  which  grow  from  seed 
sown  where  they  are  to  remain  have 
larger  roots,  in  seneral,  than  those  which 
are  tranq^ted;  the  seed  is  therefore 
araally  ^bnlled,  or  dibbled,  in  rows  from 
twentjr-fonr  to  thirty  inches  distant;  the 
seeds  are  put  in  about  an  inch  deep,  and 
when  th^  are  ^bUed,  the  holes  are  about 
four  inches  aainder,  and  two  or  three 
•eeds  are  put  in  a  hole.  After  they  come 
op  and  are  out  of  danger  of  troBt  or  in- 
sects, they  are  thinned  out,  so  as  to  leave 
the  planCB  a  foot  asunder.  Where'  the 
plants  haye  foiled,  the  interyals  are  filled 
up  by  tmmplanting  some  of  tiiose  which 
are  superfluous  in  other  parts:  in  doing 
this  it  is  essential  that  the  fibres  of  the 
rods  be  not  torn  off  in  pulling  up  the 
plant;  and  if  ihey  are  taken  up  carefully 
with  some  of  the  mould  adhering  to  the 
roots,  it  will  well  repa^  the  additional 
tronhle.  If  the  ground  is  well  prepared, 
there  is  little  fear  of  the  plants  not  coining 
iip»  or  of  their  bdng  de8m>yed  by  Hie  fly, 
as  is  too  often  tfie  case  with  turnips.  A 
sprinkling  of  liquid  manure  along  the 
rows,  about  the  time  that  the  plants  first 
appear  above  ffronnd,will  in  general  se- 
oue  an  abundance  of  them;  and  this 
amy  be  done  with  much  less  trouble  than 
woald  be  ima^poed,  by  those  who  have 
Bever  practised  it.  u  requires  only  a 
water-cart,  with  a  large  cask  and  two 
leathern  hose,  kept  at  a  proper  distance 
fnm.  each  other  by  a  stick  between  them, 
to  that  they  may  pour  the  liquid  manure 
over  two  rows  at  once.    If  the  field  be 


not  above  a  mile  firom  the  tank,  a  man 
and  horse  will  water  two  acres  in  a  day, 
and  if  the  distance  is  half  a  mile,  four 
acres;  the  expense  will  be  amply  repud 
in  the  crop.* 

On  a  yerr  large  scale  this  may  not  be 
so  practiciwle ;  but  whereyer  a  field  of 
beet  is  near  the  home-ctall,  it  should  never 
be  omitted ;  tiie  evident  adyantage  of  it 
will  soon  remove  any  objection  arising 
fixMn  trouble  or  expense.  Mlien  the  plants 
are  three  inches  aboye  ground,  they  may 
be  thinned  out  a  foot  apart  in  the  rows ; 
the  intervals  between  the  rows  may  be 
stirred  with  the  ploofh,  grubber,  or  horse- 
hoe,  and  the  intervals  from  plant  to  plant 
in  the  row  with  the  hand-hoe.  The  ground 
cannot  be  kept  too  fine  and  open,  pro- 
vided the  soil  be  not  extremely  porous, 
and  the  whither  yery  dry ;  in  that  case  it 
must  not  be  stirred  so  much,  for  fiear  of 
the  moisture  evaporating  too  much.  It  is 
a  common  practice  to  throw  the  earth 
fixMn  the  rows  aoainst  the  roots;  but  the 
most  experiences  cultivators  do  not  ap- 
prove the  method :  on  the  contrary,  ihey 
reccmimend  drawing  the  earth  from  the 
plants,  or  at  least  laying  the  whole  ground 
level.  Where  the  bo3.  is  naturally  rich 
and  deep,  the  drills  may  be  made  on  the 
level  ground;  but  if  the  soil  is  shallow, 
or  the  sub6<nl  of  a  barren  natore,  it  is 
best  to  raise  small  ridges,  as  is  done  for 
turnips  on  the  Northumberland  plan,  and 
bury  tiie  dung  under  them,  by  which 
means  the  roots  have  more  room  to  strike 
downwards.  As  soon  as  the  outer  leaves 
begin  to  droop,  Ihey  may  be  gathered  and 
^ven  to  cattle,  but  a  tuft  should  be  left 
in  the  centre  to  carry  on  the  vegetation, 
or  else  the  roots  will  not  increase.  This 
practice  of  gathering  the  leaves  i^  strongly 
recommended  by  some,  and  they  assert 
that  the  root  does  not  suffer  in  the  least, 
althou^  ^e  leaves  are  reproduced ;  but 
here  we  would  give  this  caution,  founded 
on   experience   and   observation.     Thd 


•  If  the  water-cart  conUint  100  gallcmt,  it  wfll 
water  une^ird  of  an  acre,  in  rows  at  three  feel 
diataDoe ;  the  hone  will  co  over  one  mile  and  a 
half  in  an  ordinary  shaped  field  to  water  an  acre, 
to  which  muit  be  added  twice  the  distance  from 
the  tank,  taken  three  timee.  This  makes  in  all 
U+e,  or  7i  miles  for  each  acre,  when  the  di» 
tanoeit  one  mile. 
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drooping  leaves,  if  not  gstbered,  wiEde- 
eay  ana  ML  off:  tb^  have  perfbrmed 
Ibeir  office,  and  Inererore  to  gather  them 
before  thef  wither  is  a  real  eeouomj:  but 
to  strip  off  fresh  and  growii^  leaves  imnt 
injure  the  plant,  and  the  jmoes  required 
to  replace  them  are  so  modi  taken  from 
the  growth  of  the  roots.  When  fodder  is 
very  scarce  this  mar  be  a  saorifice  worth 
raakine,  but  if  the  omect  is  to  reserve  the 
roots  tor  winter  fooo,  the  leaves  should 
remain  on  tiie  plant  as  long  as  diey  look 
fresh  and  growug,  until  near  the  tune  of 
taking  up  the  whole  crop :  the  top  maj 
^en  be  cut  off  an  indi  above  the  crown 
of  the  root,  and  will  be  excdlent  food  for 
the  cows  and  pigs. 

The  roots  are  genendlj  taken  up  and 
stored  for  winter,  some  time  before  there 
Is  any  danger  of  oonaderable  frost ;  ^be 
top  mivii]!^  been  removed,  and  ibt  tap- 
root cut  off,  the  mould  which  may  adhere 
to  the  fibres  is  scraped  off  with  tiie  back 
of  the  knife.  The  roots  are  then  either 
stacked  in  a  bam  or  root-house,  with 
alternate  layers  of  straw,  and  ^  sides 
and  top  protected  fKim  the  frost  by  straw 
placed  all  round,  in  which  way  wsj  will 
keep  weU  and  fresh  tOl  spring :  or  tbey 
are  placed  in  trenches  two  fret  deep  and 
six  fret  wide,  with  a  layer  of  straw  at 
tiie  bottom  and  against  the  sides;  they 
are  heaped  up  in  tiiese  trenches  to  tibe 
height  of  thi^  foet  above  the  ground, 
forming  a  ridge  at  top,  and  then  covered 
dl  over  with  straw,  over  which  the  earth 
taken  out  of  the  trench  is  spread,  and 
made  smooth,  sloping  like  the  roof  of  a 
house,  A  small  trench  is  dug  all  round 
tiiis  heap,  witib  a  proper  outlet  to  prevent 
any  water  from  soaking  in ;  the  heaps 
IM'e  made  of  any  length,  according  to  t£e 
quantity  of  roots  to  be  stored,  and  the 
two  ends  are  secured  with  straw,  and 
covered  with  earth  like  the  ^des.  When 
it  is  required  to  take  out  Ihe  roots  for 
use,  an  opening  is  made  at  the  end,  a 
soffident  qufmtity  is  taken  out,  and  the 
end  if  aeenred  again  with  straw  and  earth 
as  before.  When  the  roots  have  been  put 
in  dry,  and  some  time  has  been  aUowed 
for  a  ^ht  fermentation,  and  the  steam 
modueed  has  been  allowed  to  escape  he- 
me ^e  heap  was  foially  covered  in,  they 
will  come  out  quite  fresh  and  juicy  tiU 


late  In  sprinc ;  but  if  4be  J^iper  piecto^ 
tSons  are  negleeled,  they  will  oAea  n)C«r 
become  musty,  aad  tkea  the  oattle  wUl 
not  readBv  eait  them.  Tkeie  ava  fov 
crops  so  vsluaUe  for  winter  food  for  Mttto 
as  die  beet;  Swedish  tani^  or  fate 
haga,  exceed  Ihem  in  the  quantity  mi 
nourishmeBt,  irdght  for  weight,  but  mm 
good  hfjjai  soils  the  produee  of  the  beet 
peraere  is  msch  greater.  OnMpastam 
ground  trendied  up  eDoroMMUi  «rops  of 
mangel  wursd  have  been  rused.  Whoi 
the  Kegenlf s  Paik  was  'forming,  a  part 
which  had  been  trenched  ^pas  sown  very 
thick  with  mangel  wurzel  seed,  and  su<^ 
was  tiie  produce,  that  it  was  sold  br  aoo* 
tion,  in  lots,  to  the  oow-lDec|»ers  m  tbt 
neighbouriiood,  at  the  tate  of  80L  p» 
acre. 

It  is  sdd  Ihat  the  eows  fod  eiitirel)r  oo 
beet  become  toofot,  and  give  less  nulk ; 
but  this  would  be  no  o^eraon  with  te 
cow-keepers  who  unite  the  fiittming  of 
their  cows  with  tiM  wXHtiog,  aad  hkt  to 
have  them  ready  for  the  Weher  as  aoon 
as  Ihey  are  nearly  dry.  For  hulloeka 
tiiey  are  exeeUeat;  'for  herssa  Swedish 
turnips  are  preforaUe.  Theprc^eptlooal 
value  of  hay,  potatoes,  fiwediidi  tvraipst 
and  beet  in  fee^&ig  eatHe,  aeoovling  t» 
£Snhc^,  whose  etatements  Thaer  has  found 
to  agree  with  his  experiments,  is  aa  fol» 
lows : — 18  tonsof  mftngd  wwadave  oqmil 
to  15  tens  of  rata  baga,  or  7^  tons  of  po* 
tatoes,  or  8^  tons  of  f^ood  meadow  hay, 
each  quantity  containing  <he  same  sou* 
rishment:  but  the  raoH  may  be  growQ 
upon  less  than  an  aere,  whereas  k  wall 
tfdLC  two  or  three  acres  of  good  aneadow* 
land  to  produce  the  equivalent  quaolity 
of  hay;  and  of  all  these  root  oropa  tibe 
least  exhaustinff  for  the  land  is  the  beet 
l^e  white  beet  has  been  ehiefy  eiMvated 
for  the  extraedoB  of  sugar  fi<om  its  fa^tm. 
It  is  smaller  than  the  mangd  waraei,  and 
more  compact,  and  appears  in  its  tsKtive 
to  be  more  like  the  Swedidi  tam^  We 
have  ffiven  it  to  cattle,  and  am  saidaied 
with  the  result;  but  we  have  not  maAe 
suiBeiently  accurate  experim^itB  to  defdde 
^diidi  sort  is  the  most  advantageous,  ft 
will  probably  be  found  that  the  natuve  ^if 
the  soil  will  make  the  scale  turn  in  inrmte 
of  the  one  or  the  other;  but  for  the  nanw- 
foctnre  of  sugar,  tfte  smauer  beet^  of  wltieh 
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flie  roots  weigh  only  one  or  two  pounds, 
•re  preferred  hj  CSiaptBl,  wlio,  besides 
*  being  a  celebrated  ebemist,  was  also  a 
pracSeal  agrienlturist,  and  a  manafke- 
torer  of  sngar  firom  beet^itxyt 

This  manafbotare  spmng  up  in  France 
hi  oonsequenoe  of  Boiuiparte's  scheme  tor 
destroying  the  colonial  prosperity  of  Oreat 
Britain  by  exeliMyng  Britiui  colonial  pro- 
doee.  It  having  teen  ibnnd  that  from 
the  jmce  of  the  beet4!«ot  a  crystallizable 
sugar  coold  be  obtained,  he  encouraged 
tiie  establishment  of  the  manofiMsture  by 
Cfery  advantage  which  monopoly  and  pre- 
miums could  give  it.  Colonial  sugar  was 
at  the  enormous  price  of  four  and  five 
francs  a  poond,  and  the  use  of  it  was  be- 
eome  so  habitual,  that  no  Frenchman 
eonld  do  without  it.  Several  large  manu- 
fiietones  of  sugar  from  beet-root  were 
estaUished,  some  of  idiich  only  served  as 
pretexts  for  selling  smugged  cdonud 
nigar  as  the  pl^uce  of  their  own  works. 
Goont  Chaptal,  however,  estabH^ed  one 
CD  his  own  fhnm,  raising  the  beet-root,  as 
wdl  as  extracting  the  sugar.  We  here 
give  a  brief  account  of  the  process,  taken 
tlneflv  from  his  own  publications,  especi- 
ally ^  work  entitlea  La  Chimie  appli- 
C«^  h  PAgricukure,  2  vols.  8vo.  raris, 
1^29.  The  first  operation  is  to  clean  the 
Toots:  some  effect  this  by  wasMng,  but 
Chaptal  prefers  scraping  and  paring  them 
^th  a  knife,  although  bv  this  means  one- 
ttxth  part  of  the  root  is  wasted,  as  the 
•enmings  mixed  with  earth  cannot  be 
MMy  given  to  cattle,  and  even  the  pigs 
€at  but  little  of  it ;  but  it  adds  to  the 
namire,  and  is  therefore  not  altogether 
fost  G^  tons  of  beet-root  are  tilius  re- 
dneed  to  five,  which  are  next  to  be  rasped 
and  reduced  to  a  pulp.  This  is  done  by  a 
na^mie  com^sting  of  a  cylinder  of  tinned 
ifOB,  two  feet  in  diameter,  and  eighteen 
hiehes  in  the  axis,  on  which  it  is  turned 
*Tinadiinery.  On  the  circumference  of 
TO  cylinder  are  fixed,  bjr  means  of  screws, 
mo^  narrow  plates  of  iron,  risine  three- 
fenrths  of  an  meh  from  the  surmce  and 
pvalld  to  the  axis,  at  equal  distances  all 
mmd ;  the  outer  or  projecting  edges  of 
these  ^tes  are  cut  into  teeth  like  a  saw ; 
tdttiting  box  is  fixed  to  the  frame  on 
^Aach  the  axis  of  the  cylinder  turns,  so 
Ihst  the  roots  may  be  preraed  against  &ese 


plates.  The  cjrlinder  is  made  to  revolv« 
rapidly,  and  the  roots  are  thus  scraped* 
the  pidp  ftUinff  into  a  vessel,  Hned  with 
lead,  placed  bdow.  When  two  such 
cylinders  are  made  to  revolve  400  times 
in  a  minute  by  a  sufficient  power,  whether 
water,  wind,  or  horses,  two  a^  a  half 
tons  of  roots  are  ground  down  in  two 
hours.  It  is  neeessanr  that  this  operation 
should  proceed  rapidUy,  or  else  tiie  pulp 
acquires  a  daric  colour,  and  an  incipient 
fermentation  takes  place,  which  greatly 
injures  the  ftitnre  results.  As  the  pulp 
is  ground  it  is  put  into  strong  canvass 
bags,  and  placed  under  a  powmhl  presi 
to  squeeze  out  the  juice.  The  residue  is 
stirred,  and  subjected  to  a  second  and 
third  pressure,  if  necessary,  till  every  par* 
tide  of  juice  is  extracted.  As  the  liquor 
is  pressed  out,  it  runs  into  a  eopper,  until 
it  IS  two-thirds  filled.  The  «treng1h  ^ 
ascertained  by  an  instruinent  nmlLur  to 
the  saccharometer  used  by  brewers,  called 
the  piae-Kqueur  of  Beaum^,*^  which  ^owS 
the  specific  gravity  of  the  liquid.  The 
fire  is  now  %hted,  and  by  the  time  tho 
copper  is  ftdl  the  heat  should  be  raised 
tol7SP<3f  Fahrenheit's  thermometer  (60^ 
of  E&umur),  but  no  higher. 

In  the  mean  time  a  mixture  of  KmS 
and  water  has  been  prepared  by  gradually 
pouring  as  much  water  upon  lOlb.  ot 
quicMune  as  will  make  the  mixture  of 
tne  consistency  of  cream.  This  is  poured 
into  the  copper  when  the  heat  is  st^^y 
at  178^  and  is  well  mixed  with  the  juice 
by  stirring  it  The  heat  is  then  increaseil 
till  the  imxture  boils,  when  a  thidc  and 
glutinous  scum  rises  to  the  surfiioe.  As 
soon  as  dear  bubbles  rise  through  this 
scum,  tile  fire  is  suddenly  put  out  by 
water  povu^  on  it,  or  by  a  proper  damper. 
The  scum  hardens  as  it  cools,  and  the 
sediment  being  deposited  the  liquor  be^ 
comes  clear  and  of  a  light  straw  colour, 
Hie  scum  is  then  careftdly  taken  off  willi 
a  skimmer  Having  holes  in  it,  and  is  put 
into  a  vessel  till  such  time  as  the  liquor 
remaining  iu  it  can  be  pressed  out  A 
cock  is  now  opened  about  five  indies 
above  tiie  bottom  of  the  boiler,  and  all 


*  Tlie  pise-Utpum  of  BiMame  here  nlwrad  t* 
U  an  hydrometer*  of  which  0^  correcpoii4a  ^9 
1.000,  the  specific  )nr»vity  ot  pure  water  at  6^^  of 
Fahrenheit;  and  25^10  about  I'SIS.  ^ 
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the  dear  liquor  U  drawn  otL  Another 
oook  lower  down  lets  out  the  remainder 
until  it  begins  to  appear  cloody ;  what 
•till  remains  is  afterwards  boiled  agun 
with  what  is  extracted  by  pressure  from 
the  scum.  The  clear  liquor  is  now  sub- 
jected to  evaporation  in  another  boiler 
which  is  wide  and  shallow.  The  bottom 
is  but  slightiy  covered  with  the  juice  at 
first,  and  it  bcnls  ra^idl^.  Aa  the  water 
evaporates^  fresh  juice  is  let  in.  When 
«  certain  d^ree  of  inspissation  or  thick- 
euinff  has  taken  place,  so  as  to  show  five 
or  SIX  degrees  of  strength  on  the  pese^ 
UqueuTt  animal  charcoal  is  gradually  added 
tiU  the  liquor  arrives  at  20°.  One  hundred 
weigltt  of  charcoal  is  reqmred  for  the  juice 
of  24  tims  of  beet,  which  is  now  reduced 
to  about  400  pllons.  The  evaporation 
by  boiling  continues  till  the  saccharometer 
marks  25^,  and  a  regular  syrup  is  obtained. 
This  is  now  strains  through  a  linen  bag, 
and  the  liquor  is  kept  flowing  by  means 
of  steam  or  hot  ur,  and  assisted  by  pres- 
sure. In  two  or  three  hours  all  toe  clear 
mup  will  have  run  through. 

There  are  many  nice  circumstances  to 
be  attended  to,  wmch  can  only  be  learned 
by  experience,  and  an  outline  of  the  pro- 
cess is  all  that  we  undertake  to  give. 

The  syrup  Uius  prepared  is  a^;ain  boiled 
and  skimmed  until  it  is  sufficiently  con- 
centrated, which  is  known  in  the  follow- 
ing manner.  The  skimmer  is  dipped  into 
the  syrup  and  drawn  out;  some  of  the 
thick  syrup  wluch  adheres  to  it  is  taken 
between  the  thumb  and  fore-finper  and 
held  dieretill  the  heat  is  reduced  to  that 
of  the  skin;  the  finger  and  thumb  are 
separated,  and  if  the  syrup  is  of  a  proper 
strength,  a  thread  will  be  drawn  out, 
which  snaps  and  has  the  transparency  of 
horn  or  rattier  barley-sugar:  this  is  called 
ihe  pro^.  The  fire  is  then  put  out  and 
the  syrup  is  carried  to  the  cooler,  which 
is  a  vessel  oqiable  of  containing  all  the 
syrup  produced  by  four  operations  or 
boilings.  Here  the  sugar  is  to  crystallize : 
as  soon  as  this  commences  the  whole  is 
well  mixed  and  stirred,  and  before  it  be- 
comes too  stiff;  earthen  moulds,  of  the 
well-known  sugar-loaf  shape,  and  of  the 
sue  called  anat  ba$tard8,  are  filled  with 
the  erystftlliring  mass,  of  which  a  little  at 
•  tine  is  ponrra  into  each.    When  they 


are  fbll,  they  are  carried  to  the  coolest 
place  on  the  premises.  As  the  crystal- 
lization goes  on,  the  crust  formed  on  Ae 
top  is  repeatedly  broken,  and  the  whole  is 
stirred  titl  the  crystals  are  collected  in  tlM 
centre;  it  is  then  allowed  to  go  on  with- 
out further  disturbance.  In  three  days  it 
is  so  fitr  advanced,  that  the  pe^  which 
were  pit  into  the  holes  at  the  pomt  of  the 
moulds  may  be  taken  out  and  tne  molasses 
allowed  to  run  out  In  a  week  this  is 
mostly  run  off".     White   syrup  is  now 

S»ured  on  the  top  of  the  inonld^  which 
ten  throo^  the  mass  and  carries  part 
of  the  colouring  matter  with  it  The  pro- 
cess that  follows  is  exactly  that  in  com- 
mon use  in  refining  West  India  sugars. 

Althou^  most  of  the  operations  an 
nearly  the  same  as  those  by  which  the 
juice  of  the  sugar-cane  is  prepared  for 
use,  much  greater  skill  and  nicety  are  re> 
quired  in  rendering  the  juice  of  the  beet- 
root crystallizable,  on  account  of  its  greater 
rawness  and  the  smaller  quantity  of  sugar 
that  it  contains.  But  when  this  sugar  is 
refined,  it  is  impossible  for  the  most  ex- 
perienced judge  to  distinguish  it  fh>m  the 
other,  either  by  the  taste  or  ai)pearanoe , 
and  from  this  arose  the  fiicility  with 
which  smuggled  colonial  sujsar  was  sold 
in  France,  uiider  the  name  of  sugar  fh»i 
beet-root  Five  tons  of  dean  roots  pro- 
duce about  4j  cwt  of  coarse  sugar,  whk^ 
give  about  160  lbs.  of  double-remied  sugar, 
and  60  lbs.  of  inferior  lump-sugar.  The 
rest  is  molasses,  from  which  a  good  spirit 
is  distilled.  The  dry  residue  of  the  roots^ 
after  expressing  the  juice,  consists  chiefly 
of  fibre  and  mucilage,  and  amounts  to 
about  one-fourth  of  the  weight  of  the  dean 
roots  used.  It  contains  all  the  nutritive 
part  of  the  root,  with  the  exception  of 
4^  per  cent  of  sugar,  which  has  been 
extracted  from  the  juice,  the  rest  being 
water.  Two  pounds  of  tiiis  dry  residue, 
and  half  a  pound  of  good  hay,  are  coiv- 
sidered  as  sufficient  food  for  a  moderate- 
sized  sheep  for  a  day,  and  will  keep  it  in 
good  condition ;  and  cattle  in  proportion. 
As  the  expense  of  this  manufiictore 
gready  exceeds  the  value  of  the  sugar 
produced,  according  to  the  price  of  co- 
lonial sugar,  it  is  only  by  tiie  artifidal 
encouragement  of  a  monopoly  and  ]»»> 
miums  that  it  ean  ever  be  carried  on  tp 
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•imuitage.  The  process  is  one.of  mere 
curiosity  as  long  as  susar  from  the  sugars 
mat  can  be  <%taiiied,  and  the  import 
duties  laid  upon  it  are  not  so  excessive  as 
to  amoont  to  a  prohibition ;  and  in  this 
esse  it  is  almost  imposable  to  prevent  its 
clandestine  introdne^n. 

B7  allowing  the  juite  of  the  beet-root 
to  undarco  the  yinons  fermentation  and 
tydistiUmg  it,  a  more  profitable  result 
will  be  obtained  in  a  very  good  spirit  A 
kind  of  beer  may  also  be  made  of  it, 
which  is  sud  to  be  pleasant  in  warm 
irealiher  and  wholesome. 

Another  mode  of  making  sugar  flrom 
beet-roo^  practised  in  some  parts  of  Ger- 
many, is  as  &U0W8,  and  is  said  to  make 
better  sugar  than  the  other  process.  The 
roots  haying  been  wash^  are  sUoed 
lengthways,  strui^oo  packthread,  and 
hong  up  to  dry.  The  object  of  this  is  to 
let  2ie  watery  juice  evaporate,  and  the 
sweet  juice,  bdng  concentrated,  is  taken 
op  by  macerating  the  dry  slices  in  water. 
It  is  managed  so  that  aU  the  juice  shall 
be  extracted  by  a  very  small  quantity  of 
water,  which  saves  much  of  the  trouble 
ofevi^oration.  Professor  Lampadius  ob- 
tained from  110  lbs.  (^  roots  4  lbs.  of  well- 
grained  white  powder-susar,  and  the  re- 
Bdiom  aSbrded  7  pints  of  spirit  Adiard 
lays  that  t^baai  a  ton  of  roots  produced 
100  lbs.  of  raw  sugar,  winch  gave  55  lbs., 
of  refined  sugar,  and  25  lbs.  of  treade. 
This  result  is  not  very  different  from  that 
ofChaptal. 

Whore  beet  are  grown  for  cattle  feeding, 
the  plan  of  storing,  almost  univenally  adop- 
ted, is  that  of  laying  the  roots  in  a  hei^ 
•brat  6  feet  wide  at  bottom,  and  4  feet  high, 
•od  covering  it  over  first  with  straw  or 
itiMIe,  and  then  with  earth.  The  loads  of 
beet  at  they  veaoe  from  the  field  are  backed 
dose  against  the  hei^,  and  are  there  tipped 

Lthe  roots  remaining  in  the  cart  are 
mi  ont  by  a  boy,  and  two  men  stand 
on  each  side  of  the  hinder  part  of  the  cart 
nd  stack  the  roots  in  a  regular  manner. 
When  completed,  the  heap  is  thatched  with 
itnw  about  one  foot  in  thickness,  and  in  a 
few  days  this  receives  a  covering  of  soil, 
eve  hung  talun  to  leave  an  opening  along 
tiie  lidge  of  the  heap  to  allow  the  steam 
to  eac^e,  and  thus  prevent  any  injury  that 
might  arise  firom  excessive  heating.    Beet 


are  best  stored  as  dry  and  dean  as  pos 
sible,  and  to  remove  the  soil  from  tin 
roots,  they  are, gently  tinned  togetiier  by 
thepersons  who  fill  the  carts  in  the  fields. 
xbt  cost  m  storing  a  crop  m  beet,  of 
about  twenty  tons  per  acre,  f  exclusive  of 
top,  J  when  day  wages  are  ten  shillings  per 
week,  will  vary  with  circamstanees  as  fol- 
lows:   FEE  ACHE. 

#.    d.    s.  d. 
Palling  and  stripping  leaves  4    0to6    0 

Filling  into  carts   2    0  to  2    6 

Driving  horses  0    6  to  0    8 

Stacking  roots   1  10  to  2    0 

Thatching  with  straw 1    0  to  1    4 

Earthing  up  3    6  to  4    0 

Cost  of  manual  labour  ...  12  10  16  6 
Horse  labour  at  2/6  per  day  8  0  to  4  0 
Carting  and  loading  straw    0    6  to  0    6 

16    4    21    0 

Or  if  eaknlated  at  per  ton,  it  will  vary 
frran  9d.  to  12d.  per  im\. 


BOG.     The  name  of  bog  has  been 

S'ven  indiscriminately  to  very  diiBferent 
nds  of  snbstaoces.  In  all  cases  the 
expression  ^gnifies  an  earthy  substance 
wanting  in  firmness  or  consi8ten<nr»  which 
state  seems  to  arise  generally  (perhapa 
not  always)  from  the  presence  of  a  super* 
abundant  supply  of  moisture  having  no 
natural  outlet  or  drain. 

In  some  cases,  where  springs  of  water^ 
or  the  drainage  from  an  extensive  area, 
are  pent  up  near  the  surfiice  of  the  soil, 
they  simjdy  render  it  soft  or  boggy,  and 
in  this  state  the  land  is  perhaps  more  pro- 
peiiy  called  a  quagmire.  A  second  stats 
of  bog  is  where,  in  addition  to  the  cour- 
dition  just  described,  a  formation  of  vege* 
table  matter  is  induced,  which  dying  uid 
being  reproduced  on  the  surface,  assumea 
the  state  of  a  spongy  mass  of  sufficient 
consistence  to  bear  a  considerable  wdght 
Bogs  of  this  description  are  numerout 
and  extensive  in  Ireland,  where  they  are 
valuable  from  the  use  made  of  the  solid 
vegetable  matter,  both  as  fuel  and  as  a 
pnncipal  ingredient  in  ccmiposts  for 
manures.  Where  the  turf  has  been  cot 
away  for  these  purposes,  several  boiv 
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htm  hem  feelaiiMd  hw  dnuaiac;  mad 
tiie  Mdiaoil  is  Ihcn  lOMuly  breni^t  into 
«tltivMioBu  Biff  tlto  acev  vi  aU  purtB 
oC  Great  Britew  i^kore  th«  Ibnn  of  the 
ivriuft  aod  tlH)  iuitM«  of  the  earth  &Toar 
the  9e«eval  coaditioB  binder  which  bo^  is 
IbraMd.  Thus  there  are  bcMD  on  the  high 
mnitic  {^tean  of  CorawaU,  on  the  road 
mm  Laimeeston  to  Bodmhi ;  and  va  the 
large  granitic  mass,  of  which  Brown  Willy 
is  the  centre,  the  botKnosof  thoYaUeyaate 
eorered  with  bogs,  the  lower  p^  of 
which  is  consolidated  into  peat.  Al&o<i^ 
peat  moss  always  springs  from  some  moist 
spot,  it  will  grow  and  spread  over  sound 
ground,  and  if  not  stopped  by  some  na- 
tural or  artificial  impediment,  such  as  a 
wall,  would  OYerrun  whole  districtB.  In 
this  case  it  absorbs  any  moisture  which 
reaches  it,  and  retains  it  like  a  sponge. 

The  depth  of  a  bog  depends  on  the 
lerel  of  me  siirronn<ung  grounds.  It 
cannot  rise  much  higher  than  the  lowest 
outlet  for  the  water.  Where  there  is  no 
immediate  outlet  Ihe  bog  increases,  until 
the  evaporation  is  equal  to  the  supply  of 
the  spnngs  and  nuns,  or  till  it  rises  to  a 
level  with  its  lowest  boundary,  where  it 
becomes  the  source  of  a  stream  or  river, 
and  forms  a  lake.  The  mud  being  de- 
posited at  the  bottom,  gradually  becomes 
a  true  peat,  or  is  quite  reduced  to  its  ele- 
mentaiy  earths.  In  Ihis  case  it  may  be- 
come a  stratum  of  rich  alluvial  soil, 
which  some  convulsion  of  nature  may 
lay  dry,  Ibr  tiie  benefit  of  fliture  ages. 
From  this  circumstance  has  arisen  the 
great  advantage  of  draining  bogs,  to 
which  the  attention  of  agriculturists  and 
inen  of  sdence  has  often  been  profitably 
directed.  This  sulject  is  treated  in  the 
article  on  Draikino. 

The  bogs  of  Ireland  are  estimated  in 
Ihe  whole  to  exceed  in  extent  two  mUHons 
gght  hundred  thousand  English  acres. 
The  greater  part  of  these  bogs  may  be 
considered  as  fi>rming  one  connected 
mass.  If  a  line  were  drawn  fh)m  Wick- 
low  head  on  tiie  east  coast  to  Galway, 
and  anotiier  line  from  Howth  head,  also 
on  the  east  coast,  to  l^igo,  the  space  in- 
cluded between  those  lines,  whicn  would 
occupy  about  one-fi>urtii  part  of  the  entire 
superficial  extent  of  Ireland,  would  con- 
tain about  six-sevenihs  of  the  bogs  in  the 


islaiid,  exclusive  of  mere  mouAtain-beg^ 
and  bogs  of  no  greater  extent  than  909 
English  acres.  This  district  resfmhka 
in  fiNm  a  broad  belt  drawn  from  east  t» 
west  across  theosntne  of  Ireland,  haviu^ 
Us  narrowest  end  nearest  to  Dul^  m) 
gradually  extending  iH  breaidth  as  it  apr 
proadMB  te  wesiem  ocean.  This  fft^ 
oivisson  is  travarsed  1^  the  a¥er  Shmnon 
from  north  to  sowdi,  w^eh  thnsdifvi4ef 
Ihe  mat  smtem  of  bogs  inHo  two  part*. 
Ofthese,  ^e  division  to  jtbe  west  ^f  tl« 
river  contuns  nKve  than  ioable  the  exr 
tent  of  bogs  in  the  etatem  d«rieiaa«  4» 
that  if  we  suppaae  the  whole  of  the  bogs 
of  Ireland  rexclosive  of  mere  mowntaipr 
boga,  and  of  bogs  of  kss  extent  than  80a 
acres)  to  be  dmded  into  twcn^  jMUlik 
twelve  of  these  parts  will  be  fwand  m  the 
western  division,  and  five  parts  in  the 
eastern  division  of  the  dismct  already 
described,  while  of  the  remaining  three 
parts,  two  are  to  the  sonth  and  one  to  tb« 
north  of  that  district 

Ilie  smaller  begs,  excluded  fi^opithc 
foregoing  computatian,  are  verv  numer* 
ous  m  some  ixurts.  In  te  tingle  coutttgr 
of  Qavan  diere  are  above  nine^  bogi^ 
not  one  of  which  exoceds  600  MglM 
acres,  but  which  ooUaetively  contaiii 
about  11,000  Irish,  or  17,600  £nglish» 
acres,  without  taking  kio  the  acoovnl 
^B&i>7  ^S%  ^  extent  of  whidb  k  from 
five  to  twentgr  acres  «Mch* 

Moat  of  the  bogs  whi<^  lie  to  the  east- 
ward of  the  Shannon,  and  which  occupy 
a  coBSidcrable  porticai  «f  the  King^ 
Gonniy  and  the  county  of  Kildiu«,  tat 
generally  loiown  l^  the  name  c^the  Bog 
of  Allen.  It  must  not  however  be  suyt- 
posed  that  this  name  is  ai^Ued  to  m^ 
one  great  morass ;  on  the  eoi^rary,  the 
bogs  to  which  it  is  applied  are  per^ctlf 
distinct  from  each  other,  ofren  separatea 
by  high  ridges  of  dry  country,  and  iiv- 
cuning  towards  different  rivers  as  th^ 
natur^  directions  for  drainage. 

The  surface  of  ihe  land  riscB  yerj 
q^ulckly  from  the  Bog  of  Allen  on  afi 
sides,  particularly  to  the  north-we^t, 
where  it  is  composed,  to  a  considerable 
depth,  of  limestone  gravel,  forming  ver^ 
abrupt  hills.  In  places  where  the  fiice 
of  the  hills  has  been  opened  the  mass  ia 
fi^und  to  be  composed  of  rounded  lime- 
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Hofic^  varying  in  me  fimn  two  &et  in 
diimeter  to  lets  than  one  ioih;  tbe 
Ittfiest  jneoes  ore  not  00  much  rounded 
IB  ike  iraaU,  aiid  treqaeaAj  their  ghaip 
angles  are  merely  mlAied  off.  They  arc 
Mwiliy  penetrated  by  eonten^raseoua 
i&MS  of  Lydian  stone,  Tarying  in  ooloor 
from  blaok  to  Hght  grey.  Thd  colour  of 
tbe  liaiesto&e  is  usually  li^t  smoke  grey, 
rarely  Uaish  blaekt  wbeu  it  is  bkdsh 
Uaek,  the  firacture  is  large  eouchmdal; 
tkat  of  the  grey  is  uneyen»  approaching 
lo  earthy.  The  Ly^an.stone,  when  uo- 
atta^ed  to  the  liraiestone,  has  usually  a 
tendency  to  a  rhomboidal  .^rm,  some- 
tines  cubical ;  the  edpes  are  more  or  less 
rounded ;  the  kmgitttdmal  fi^aeture  is  eyen, 
the  cross  fracture  is  conehoidal. 

Tlie  Grand  Canal  from  Dublin  to  Shan- 
Bon  Harbour  passes  through  a  con^der- 
l^le  part  of  the  great  bog-district  of  Ire- 
laod.  In  forming  this  ca^  it  was  neces- 
saiy  to  make  considerable  embankmeRts, 
the  sarfiice-water  of  the  canal  being  gene- 
rally on  a  higher  level  than  the  sur&ce 
oftheimmediately  adjoining  bogs.  Where 
tills  was  not  the  case  advantage  was  taken 
of  the  eircumfitaaee  to  conduct  the  drain- 
in  of  the  bogs  into  treo^dies  for  the  sup- 
ply of  the  canal. 

The  bo^  ratnated  to  the  soulii  of  the 
piettt  belt  in  the  centre  of  Ireland  occur 
m  Tlj^rary*  Kilkenny,  Clare,  and 
Qieen's  County;  those  to  the  north  of 
that  beh  occur  in  Antrim,  Down,  Armagh, 
l^reae,  and  Ixmdonderry. 

It  appeared  fr<«i  the  exaimnation  of 
the  BUTFeyors  appointed  by  parliament  in 
191)0  to  investigate  ^e  nature  and  eactent 
«f  the  bogB  in  Ireland,  that  Hiey  consist 
cf  *  a  mass  of  the  peculiar  substance 
<BUed  peat,  of  the  average  tluckness  of 
twcnty-five  feet,  no  where  less  than  twelve, 
«r  feund  to  exceed  forty-two— tihis  sub- 
^uice  varying  materially  in  its  appear- 
iaoes  and  properdes  in  proportion  to  the 
feftix  at  whicfi  it  lies :  the  upper  sur&ce 
ii  eofered  with  mess  of  various  qtecies, 
fend  to  the  depth  oi  about  ten  feet  is  com- 
posed of  a  mass  of  the  fibres  of  similar 
▼eatables  in  different  stages  of  deconk- 
PMitieB,  proportioned  to  their  depth  from 
4e  mr&ce,  generally  however  too  open 
ii  their  texture  to  be  i^lied  to  the  pur- 
•*~*i  of  fatA.  ^  below  this  gra^rally  lies  a 


light  bladdsh-bcown  tur^  oootainiiw  th* 
fibres  of  moss,  still  visible  thougn  no^ 
perfect,  and  extending  to  a  farther  depth 
of  perhaps  ten  feet  under  this.  At  a- 
greater  depth  the  fibres  of  vegetable  mat- 
ter cease  to  be  visible,  the  colour  of  tha 
turf  becomes  blacker,  and  the  substanoe 
much  more  Qonqtact,  its  pronerties  as  fkel 
more  valuable,  and  gradually  increasing 
iii  the  degree  of  blac^ess  and  compact- 
ness  proportionate  to  itv depth;  near  the 
botttMu  of  the  bog  it  forms  a  Uack  mass,, 
which  when  dry  has  a  strong  resemblance 
to  pitch  or  bituminous  cooL  having  a  con- 
ohoidal  fracture  in  every  direcdon,  with- 
a  black  shining  lustre,  and  susceptible  of 
recdving  a  considerable  perish.' 

The  sur&ce  of  Irish  bogs  is  not  in 
general  level ;  indeed  it  is  most  commonly 
uneven,  sometimes  swelling  into  hills  ana 
divided  by  valleys,  thus  affording  great 
fecilities  ror  drainage.  None  of  £e  bogs 
of  Ireland  which  have  been  describ^ 
occur  on  low  ground,  a  feet  which  seemtd 
to  strengthen  the  opinion  of  their  having 
always  originated  from  the  decay  <5 
forests.  This  theory  of  the  ori^nal  for- 
mation of  bogs  was  at  one  time  very  ge- 
nerally adopted,  but  the  result  of  more 
recent  investigations  shows  thact  it  cannot 
be  si^iported.  That  some  bogs  may  have 
been  formed  in  this  manner  is  not  aeniedi 
It  is  stated  in  the  Philosophical  Tranetus 
tions,  No.  275,  that — *  The  Komans  und^ 
Ostorius,  having  slain  many  Britons,  drove 
tbe  rest  into  the  forest  of  Hatfield  (in 
Yorkshire),  which  at  that  time  overspreiEid 
all  the  low  country ;  and  the  conqueror^ 
taking  advantage  of  a  strong  soum-west 
wind,  set  fire  to  the  piteh  trees  of  which 
the  forest  was  chiefly  composed,  and  when 
the  greater  part  of  the  trees  were  thus 
destr^ed,  the  Boman  soldiers  and  cap- 
tive Britons  cut  down  the  remainder, 
except  a  few  large  ones,  which  were  left 
growing  as  remembrancers  of  the  de- 
struction of  the  rest  These  single  trees 
did  not  long  withstand  the  action  of  the 
winds,  but  felling  into  the  rivers  intei^ 
oepted  their  currents,  and  caused  tiie 
waters  to  rise  and  flood  the  whole  flat 
country;  hence  the  origin  of  the  mosses 
and  moory  bogs  which  were  afterwards 
formed  there.'  This  moorland  near  Hat- 
field, seven  miles  north-east  Qf  Doncaster, 
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tod  about  Thorne,  it  now  a  boggy^  peat 
eovered  with  heath,  several  feet  higher 
than  the  adjoining  land,  and  Tery  wet ; 
whence  it  has  been  aptly  compared  to  a 
iponge  full  of  water.  The  Thome  waste 
with  some  adjacent  tracts,  and  the  Hat- 
field moor,  contun  about  12,000  acres. 

In  the  Ordnance  Surveif  of  the  County 
cf  Ijondonderry,  presented  by  Lord  Mnf- 
^Te  to  the  British  Association  during 
Its  recent  meeting  (Aug.  1835)  in  Dublin, 
we  some  remarks  on  the  subject  which 
are  deserving  of  attention  ;— 

*  In  the  production  of  bog,  sphaanum* 
is  allowed  on  all  hands  to  hare  been  a 
principal  agent,  and  superabundant  mois- 
ture the  indudng  cause.  To  account  for 
such  moisture  various  opinions  have  been 
advanced,  more  especially  that  of  the  de- 
struction of  lar^  forests,  which,  by  ob- 
structing in  their  ML  the  usual  channels 
of  drainage,  were  supposed  to  have 
caused  an  accumulation  of  water.  That 
opinion  however  cannot  be  supported; 
for,  as  Mr.  Aher  remarks  in  the  Bog  Be- 
ports,  such  trees  as  are  found  have  gene- 
rally six  or  seven  feet  of  compact  peat 
under  their  roots,  which  are  found  stand- 
ing as  they  grew,  evidentiv  proving  the 
formation  of  peat  to  have  been  previous 
to  the  ^wth  of  the  trees,  a  feet  which, 
in  relation  to  firs,  may  be  verified  in  pro- 
bably every  bog  in  this  parish,  turf  from 
tiiree  to  five  feet  thick  underlpng  the 
lowest  layer  of  such  trees.  This  feet  is 
indeed  so  strongly  marked  in  the  bog 
whioh  on  the  Donegal  side  bounds  the 
road  to  Mufl^  that  the  turf-cutters,  having 
arrived  at  the  last  depth  of  turf,^  find  tim- 
ber no  longer,  though  formerly  it  was 
fU)undant,  as  is  prov^  by  their  own  tes- 
timony fix)m  experience,  and  by  the  few 
scattered  stumps  wMch  still  remain  rest- 
ing on  the  present  surfece.  Not  so  how- 
ever with  oaks,  as  their  stumps  are  com- 
monly found  resting  on  the  gravel  at  Uie 
base,  or  on  the  sides  of  the  small  hillocks 
of  gravel  and  sand  which  so  often  stud 
the  surfeces  of  bogs,  and  have  by  Mr. 
Aher  been  aptly  odled  islands.  He 
fhrther  adds  that  in  the  counties  of  Tip- 
peranr,  Kilkenny,  &c.,  they  are  popularly 
called  derries  (signifying  a  place  <fodk8). 


*  l^pbaj^Aum  paliutxe* 


a  name  deserving  attention,  wliedier 
viewed  as  ei^ressive  of  the  existing  fe<^ 
or  as  resuhmg  from  a  lingering  tradi- 
tionary remembrance  of  th^r  former  ccm- 
dition,  when,  crowned  with  oaks,  they 
were  distin^^uishable  from  the  dense  forest 
of  firs  skirtmg  the  marshy  plains  around 
them.  The  strong  resembknce  to  antient 
water-coorses  of  the  valleys  and  banns 
which  now  contain  bogs,  and  the  occur- 
rence of  marl  and  shells  at  the  bottoms  €i 
many,  naturally  suggest  the  idea  of  shal- 
low Isikes,  a  view  of  the  subject  adopted 
in  the  Bog  Reports  by  Messrs.  Nimmo 
and  Griffiths.  Such  lakes  may  have  ori- 
ginated in  the  natural  inequalities  of  the 
ground,  or  been  formed  by  the  choking 
up  of  channels  of  drainage  by  hes^  w 
chtyand  gravel,  or  they  may  nave  been 
reduced  to  the  necessary  state  of  shallow- 
ness by  the  gradual  wearing  away  ol 
obstacles  which  had  dammed  up  and  re- 
tained their  waters  at  a  higher  level.' 

The  probable  process  of  ^e  formadco 
of  bog  m  sudi  cases  is  thus  explained  in 
the  Ordnance  Survey: — *  A  shallow  pool 
induced  and  fevoured  the  vegetation  of 
aquatic  plants,  which  gradually  crept  in 
fi^m  tiie  borders  towards  the  deeper 
centre.  Mud  accumulated  round  mm 
root  and  stalks,  and  a  sponrjr  semi-fluid 
mass  was  thus  formed,  well  fitted  for  the 
growth  of  moss,  which  now,  espedally 
sphagnum,  began  to  luxuriate.  This, 
absorlnng  a  large  quantity  of  water,  and 
continuing  to  shoot  out  new  plants  abqve^ 
while  the  old  were  decaying,  rotting,  and 
compressing  into  a  solid  substance  below, 
gradually  replaced  the  water  by  a  mass 
of  vegetable  matter.  In  this  manner  the 
marsh  might  be  filled  up,  while,  the  cen- 
tral or  moister  portion  continuing  to 
excite  a  more  rapid  growth  of  the  moss; 
it  would  be  ffradually  raised  above  the 
edges,  until  me  whole  surfece  had  at- 
tained an  elevation  sufficient  to  discharge 
the  surface-water  by  existing  channels  of 
drainage^  and  calculated  by  its  slope  to 
fiunlitate  their  passage,  when  a  limit 
would  be  in  some  degree  set  to  its  Airther 
increase.' 

According  to  the  personal  obsenrafois 
of  Mr.  Griffiths,  made  during  manjryean, 
the  growth  of  turf  in  these  bogs  is  very 
rapi^  amounting  sometimes  to  two  inchoi 
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in  depth  in  one  year:  this  howerer  is 
fllBted  to  be  an  exoesnye  growth  under 
feeoliarly  favourable  cireomstanoes. 

The  roots  which  were  attached  to  the 
sronnd  decay,  and  the  whole  of  the  sor- 
noe  becomes  a  floating  mass  of  long  in- 
terlaced fibres,  which  when  taken  out  has 
been  significantly  called  in  Ireland  old 
wioet^  tow.  The  black  mass  of  the  bog 
ii  a  mnd  almost  entirely  fi>rmed  of  de- 
composed vegetable  fibres,  but  not  of  sofll- 
cient  roedfic  gravity  to  sink  to  the  bot- 
tom ;  thus  prodneing  that  semi-liqnid  state 
vfaich  distingoishes  a  qoaking  bog  fhmi 
a  peat-moss.  The  vegetation  which  con- 
tinnes  on  the  sarSace  and  at  some  depth 
bdow,  has  the  appearance  of  a  fine  green 
tnrfl  In  many  cases  the  roots  are  so 
matted  together,  and  so  strong,  as  to  form 
a  web  capable  of  beaiing  the  gentle  and 
hg^t  ttead  of  a  man  accustom^  to  walk 
Of  er  bogs,  bending  and  waving  under 
\m.  without  breaking ;  and,  while  a  per- 
son miskilfdlly  "attempting  to  walk  upon 
it  would  iofallibly  break  through  and  be 
plunged  in  the  bog,  like  a  venturous 
Aster  on  unsound  ice,  the  practised  bog- 
trtiter,  with  proper  precautions,  passes 
over  them  in  safety.  This  has  often  been 
cC  considerable  advantage  in  war,  or  in 
the  pursuit  of  illegal  employments.  The 
fiigitlve  escapes  over  his  native  bogs, 
where  the  pursuer  cannot  venture  to  fol- 
low, or  if  he  does,  he  generally  pays  the 
{en^ty  of  his  ignorance  or  raslmess,  b^ 
■inking  in  them.  Many  examples  of  this 
were  witnessed  in  Irehmd  during  the  last 
rebellion,  and  many  bodies  have  been 
ftund  in  bogs  years  after,  preserved  from 
decay,  and  tanned  in  a  manner  by  the  as- 
tringent principle,  which  is  always  found 
where  vegetable  fibre  has  been  decomposed 
under  water. 

When  bogs  become  consolidated  or 
ttmpressed,  they  are  called  peat-mosses. 
The  consolidation  here  mentioned  must 
be  carried  to  a  considerable  extent  before 
the  sou  is  capable  of  sustaining  such  a 
xrawth  of  timber  as  it  is  seen  to  have 
wttjuentiy  borne. 

'  Socoessive  layers  of  trees  (or  stumps) 
m  toe  erect  position,  and  fUmished  with 
•n  their  roots,  are,'  as  stated  in  the  Ord- 
■a»ce  Stirveifj  *  found  at  distinctly  differ- 
ent levels,  and  at  a  snuji  ve>*ti<^l  distance 


frmn  each  other.  It  appears  that  the 
consolidation  of  the  lower  portion  of  the 
turf  was  a  necessarv  preparation  for  the 
first  growth  of  timber,  and  conndering 
the  huge  size  of  the  roots  thrown  out  by 
these  trees,  and  the  extent  of  spce  over 
which  they  spread,  the  mode  la  readily 
perceived  by  wludi  they  obtain  a  basii 
of  support  snffidentiy  firm  and  extensive 
to  uphold  their  rising  and  increasing 
stems.  The  first  layer  of  turf  was  now 
matted  by  the  roots,  and  covered  by  the 
trunks  of  the  first  ^wth  of  timber,  bol 
as  the  bog  still  contmued  to  vegetate,  and 
to  accumulate  round  the  growing  stem,  a 
new  layer  of  turf  was  created  to  support 
a  second  growth  of  timber,  the  roots  of 
which  pa^ed  over  those  of  the  preceding^ 
and  so  <m  with  a  third  or  more,  until  at 
len^  the  singular  spectacle  was  ex- 
hibited of  sevei«l  stages  of  trees  growing 
at  the  same  time.  &eh  seems  a  natnru 
way  of  viewing  the  subject,  but  it  is  often 
stated  that  one  stump  is  found  actually  (m 
the  top  of  another,  which  would  imply 
that  the  lower  tree  had  been  destroyed 
before  the  turf  had  ascended  to  the  level 
of  the  broken  stump.  In  such  an  instance, 
using  Mr.  Griffiths*s  example  of  the  rate 
of  increase  of  recent  bog^  and  supposing 
it  compressed  by  growth  into  one-fifth  of 
its  original  bulk,  littie  more  tiian  one 
hundred  years  would  have  elapsed  be- 
tween the  two  periods.' 

An  extensive  tract  of  peat-moss  (Chat- 
moss)  in  the  coun^  of  Lancaster  has 
lately  attracted  public  attention  fh>m  the 
circumstance  of  tiie  Liverpool  and  Man- 
chester Railway  having  been  carried 
through  it  The  length  of  Chatmoss  is 
about  six  miles,  its  greatest  breadth  about 
tiiree  miles,  and  its  depth  varies  frsm  ten 
to  upwards  of  thirty  feet,  the  whole  of 
which  is  pure  vegetable  matter  through- 
out, without  the  slightest  mixture  of  sand« 
gravel,  or  other  material.  09  the  sur- 
mce  it  is  light  and  fibrous,  but  it  becomes 
more  dense  below.  At  a  cousiderablie 
depth  it  is  found  to  be  black,  compact, 
and  heavy,  and  in  some  respects  resem- 
bles coal :  it  is  in  fact  exactiv  similar  to 
the  composition  of  the  bogs  of  Ireland,  as 
already  described. 

The  moss  is  bounded  on  all  sides  by 
ridjcea  of  coUed  stones  mixed  with  day. 
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which  preTent  the  immediate  discharge 
of  its  waters.  It  is  probable  tint  this  har; 
by  interrupting  the  (xmrse  of  the  waters, 
ori^nally  caused  the  growth  of  ChanniM. 
This  moss  presents  at  its  ed^  neutv  an 
npright  fhce;  the  MoQgy  scnrfiMse  «f  lh» 
moss  being  devatea  at  a  ^f»y  siort  dis- 
tance from  the  edge  from  ten  t&  tweniy 
ijbet  above  the  lerel  of  the  liiim«dlMely 
adjoining  Iscod.  The  nuttediate  tub* 
stratum  to  the  bog  is  a  bed  of  silieeoas 
sand,  which  Taries  firrm  one  to  five  feet 
ih  thickness,  below  which  ia  a  bed  ^ 
bluish  and  sometimes  reddish  ahvf  mart 
df  excellent  quality.  This  marl  varies 
in  tiiickness  very  considerably ;  in  some 
parts  it  is  not  more  tlum  three  Ifeet,  in 
othets  its  depth  has  not  been  aseertainedf 
below  tiie  marl  is  a  bed  of  sandstone 
emvel  of  unknown  thickness.  It  is  thi9 
bed  of  gravel  which  extends  beyond  the 
«dge  of  the  boe,  tmd  prevents  the  direc  t 
discharge  of  me  waters  from  the  flat 
country  to  the  north  into  the  river  Irwell. 
The  depdi  of  Chatmoss  varies  from  fifteea 
to  thirty  &et  (See  also  Camden's  re- 
Jkiarks  on  this  moss,  vol.  ii.,  p.  966,  Gib- 
tfom's  edition.) 

About  1797  ^e  late  Mr.  Roscoe  of 
Liverpool  began  to  improve  TrafiBord- 
moss,  a  tract  of  300  acres,  lying  two  miles 
east  of  Cliatmoss,  which  operation  was  so 
succttsftil  as  to  encourage  him  to  proceed 
with  the  improvement  of  Chatmoss,  the 
most  extensive  lowland  bog  in  England, 
including  7000  acres,  .^iter  first  con- 
strucdng  sufficient  drains,  the  heath  and 
herbage  on  the  moss  were  burnt  down  as 
far  as  practicable ;  a  thin  sod  was  then 
ploughed  with  a  very  sharp  hor8e*plough, 
burned  in  small  neaps,  and  the  ashes 
ispread  around.  Being  then  tolerably  dry, 
and  the  surflice  level,  the  moss  was 
ploughed  six  inches  deep,  and  the  neoes- 
isary  quantity  of  marl,  generally  not  less 
than  200  tubic  yards  to  the  acre,  was  set 
upon  it  When  this  began  to  crumble 
and  Ml  by  the  action  of  tiie  sun  or  frost, 
it  was  spread  over  the  land  with  ^reat 
exactness,  and  the  first  crop  was  put  m  as 
speedily  as  posnble,  mUh  the  addition  of 
about  twen^  tons  of  manure  to  the  acre. 
The  first  crop,  which  must  be  put  in  with 
the  plough,  or  With  the  horse-scuffle  or 
'scanfier,  may  be  eitiier  a  green  crc^  as 


potatoes,  tnrmpa,  &e^  or  any  kind  of 
grahL  After  making  a  great  variety  of 
experimenti,  Mr.  Roscoe  gave  it  as  hia 
deddsdopinio^' that  the  best  method  of 
imptoving  moss-knd  isthat  jaslstiuted»  of 
the  aMUcatisB  of  a  calcareous  sobstenoe, 
ift  iufficicBit  ^MUitity  to  convert  the  moss 
inta  a  soH,  aad  by  the  occasional  use  of 
aaiflial  or  other  extraneoos  manures, 
sodi  as  Ibe  oomrse  of  onlti^tion  and  tha 
name  of  tiw  crops  m^  be  found  to  ro- 
require/  The  cost  of  marling^was  stated 
fe^  Mrw  Boseoe  at  102.  per  aorey  at  which 
cheap  rate  it  woM.  not  have  been  possi- 
ble to  have  performed  the  work  but  for 
the  assistance  of  an  iron  railway,  laid 
imon  boards  or  sleepers,  ttid^  movable  at 
pleasure.  Along  such  a  road  the  marl 
was  conveyed  in  waggons  with  small  iron 
wheds;  each  waggon,  carrying  about  15 
owt,  was  drawn  by  a  man,  and  this  quan* 
tity  was  as  much  as,  without  the  employ- 
mentof  the  railway,  could  have  been 
conveyed  over  the  moss  by  a  cart  with  a 
driver  and  two  horses. 

In  June,  1833,  an  ancient  wooden  house 
was  discovered  in  Drumkelin  hog,  in  the 
parish  of  Invemon,  near  the  norUi  coast 
of  the  county  a£  Donegal  in  Ireland,  by 
James  Kilpatrick,  while  he  was  searching 
for  bog  timber.  The  description  of  tito 
house  and  the  other  circumstances  con* 
nected  with  it  were  ^ven  by  Captain 
Mudfle,  who  was  then  engaged  in  survcnr- 
inff  the  coa^  to  the  HycEographer  <^the 
Admiralty,  and  by  him  communicated  to 
the  Society  of  Antiquaries  in  the  Novem- 
ber following.  The  roof  of  the  house 
was  ^ur  feet  below  the  present  sur&ca 
of  the  bog ;  but  it  is  estimated,  by  com- 
paring the  present  surfisu^  with  that  of 
adjacent  parts  from  which  no  peat  haa 
been  taken,  that  the  top  of  the  roof  must 
have  been  about  sixteen  feet  below  the 
surfhoe  before  any  peat  was  removed. 
The  framework  of  the  house  was  very 
firmly  put  together,  without  any  iron; 
the  roof  was  flat  and  made  of  tmck  oak 
plank&  The  house  was  twelve  feet  square 
and  nine  high:  it  con^stcd  of  two  noon 
one  above  £e  other,  each  about  four  foet 
high;  one  side  of  the  house  was  entirely 

Jn.    The  whole  stood  on  ft  thick  layer 
sand  spread  on  the  bog,  which  con- 
tinues P  i^  4!^th  pf  fi^ien  feet  below 
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fte  fimndatioii  of  the  house.  Certain 
Hndse  scmposes  that  a  stone  diud,irhi<^ 
¥B8  fyaai  on  ihe  floor  of  the  house,  had 
been  used  in  making  the  grooves  and 
holes  in  the  timbers,  as  the  chisel  oorre- 
raonded  exactly  to  the  cuts  and  holes. 
When  the  bouse  was  removed  from  the 
bog,  and  a  drain  had  been  opened  to 
cany  off  tbe  water  which  flowed  into  the 
hollow,  a  paved  pathway  was  traced  for 
iereral  yards,  at  ike  eod  lof  which  was 
discovered  a  hearthstone  made  of  flat  free- 
stone slabs.  The  hearthstone  was  covered 
with  ashes,  and  near  it  were  several 
bushels  of  halfobnmt  charcoal,  with  nut- 
shells, some  broken  and  others  charred, 
besides  some  blocks  of  wood  partly 
burned.  On  the  same  level  as  the  fonn- 
Mob  of  the  house  stumps  of  oak  trees 
vere  found  standing,  just  such  as  had 
supplied  the  timber^  the  house;  andbe- 
BMth  all  this,  as  already  observed,  there 
ire  still  fifteen  feet  of  peat  It  is  the 
opinion  of  Captain  Mudge  tluit  this  house 
ttost  have  been  suddendy  overwhelmed 
^  ^^<^SS7  matter,  a  eondusicm  which  ap- 
pears necessary  to  explain  all  the  drcum- 


Bogs  not  unfr^quently  burst  out  and 
soddenly  cover  large  tracts.  This  phe- 
nomenon happened  in  the  year  1835,  in 
Iieland,  on  a  part  of  Lord  (VNeiirs 
cstete,  on  the  Ballymena  road,  in  the 
Boghbourhood  of  Randalstown.  On  the 
.  l!^  September  an  individual  near  the 

Sd  was  surprised  by  hearing  arum- 
noise  as  if  under  the  earth,  and  im* 
iteW  after  a  portion  of  the  bog 
Boved  forward  a  few  perches,  when  it 
tthibited  a  broken  rugged  appearance, 
with  a  soft  pea^  substanoe  boiling  up 
through  the  (minks.  It  remained  in  this 
stite  mitil  Ibe  22nd,  when  it  again  moved 
Mddenhr  fenrard,  covering  cornrfields, 
potato-fi^ds,  tnrf«tacks,  hay-ricks.  Sec, 
The  n(Hse  made  b^  its  burst  was  so  |ond 
•s  to  alarm  the  uh^bitfints  adjoining, 
ybo,  on  perceiving  the  flow  of  the  bog, 
UDmediately  fled.  It  directed  its  course 
towards  the  river  Mfdne  which  lay  below 
it;  and  so  great  was  its  force,  that  ^e 
moving  mass  was  carried  a  CQnsiderable 
way  across  the  river.  Owing  to  the 
■eavy  rain  which  had  fellen  for  some 
m^  preriqoidjir,  the  river  forced  its  chan- 


nel through  the  matter  deposited  in  its 
bed,  and  considerable  damage  was  thus 
obviated,  wluch  would  otherwise  have 
occurred  from  1^  fordng  back  of  the 
waters.  It  is  stated  tiiat  upwards  of  150 
acres  of  arable  land  have  been  covered  by 
this  outbreaking  of  the  bog; 

BOG-EAfiTH  is  an  earth  or  scnl  com- 
posed of  light  siliceous  sand  and  a  con- 
siderable portion  of  vegetable  fibre  in  a 
half  decomposed  state,  such  as  is  often 
found  accumulated  over  an  impervious 
substratum,  where  the  waters  nave  de- 
posited the  mud  carriM  off  ttom  boggy 
S laces.  It  is  in  high  repute  with  gar- 
eners,  bong  excellent  fi>r  flowers,  espe- 
cially fer  some  American  j^ts,  whidi 
tiirive  best  in  sneh  a  soil.  The  most  feiw 
tile  kind  consists  of  nearly  25  per  cent  of 
v^ietable  matter,  and  whei  mixed  im 
with  good  itiould,  and  if  neoessaij  wim 
some  quick-lime,  to|ffomote  the  mrther 
decomposition  of  the  fibres,  it  is  fer  supe- 
rior to  any  artifldal  manure.  Where  it 
is  not  to  be  obtained  in  a  natural  state,  it 
is  easily  imitated  artificially,  bymixmg 
the  mud  of  ponds  or  ditchn,  where  the 
soil  is  light,  in  pits,  with  .leaves,  weeds^ 
and  grass,  keeiHug  the  mixture  wett 
watered  and  frequently  turned.  It  must 
then  be  exposed  to  the  air  for  a  consider- 
able time  in  heaps,  until  the  reqmsite  tex- 
ture is  produced.  Some  sharp  sand  is  aa 
essential  ingredient,  and  must  be  added  if 
there  is  none  in  the  emL 

BONES  have  been  of  faite  years  very 
extensively  used  as  mamire,  especially  on 
poor  and  dry  sands  and  gravels.  Many 
cargoes  from  abroad  have  becm  imported 
fer  this  purpose  into  the  eastern  ports  of 
Britain,  Bones  have  thus  become  a  con- 
siderable article  of  commerce  with  Gep- 
many,  Belgium,  and  Holland :  so  much 
so  that  the  governments  of  sony  of  these 
countries  have  had  it  in  contemplation  to 
subject  them  to  an  export  duty. 

Experiments  on  bones  as  a  manure 
were  made  long  before  their  use  was  ex- 
tensively adopt^  and  these,  in  general, 
were  not  attoided  with  a  very  fevourable 
result,  in  consequence  of  the  bones  not  be- 
ing broken  into  sufficiently  small  pieces, 
or  bemp^  pat  iipon  the  land  in  too  fresha 
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State.  Bat  since  mills  have  been  erected 
to  crush  them  to  a  small  use,  and  the 
proper  use  of  them  has  been  ascertained, 
the  advantage  of  this  dtenure,  in  distant 
and  oncaltivated  spots,  where  the  carriage 
of  common  stable  or  yard  manure  wonld 
haTC  been  tqo  expensive,  and  where  it 
could  not  be  made  for  want  of  food  for 
cattle,  is  incalculable.  By  means  of 
bones  large  tracts  of  barren  sands  and 
heaths  have  been  converted  into  fertile 
fields. 

The  bruising  or  grinding  of  bones  has 
bec(Hne  a  distinct  business,  and  they  may 
be  bought  in  London  and  at  the  principal 
ports  ready  to  put  upon  the  land.  They 
are  broken  into  different  sizes,  and  are 
accordingly  called  inch  bones,  hdlf-xnch 
boncM,  and  dust.  Most  of  the  bones  pro- 
cured from  London  and  the  manufac- 
turing towns  have  undergone  the  process 
of  boiling,  by  which  the  oil  and  a  gr^ 
part  of  me  gelatine  which  they  contain 
have  been  extracted. 

At  first  sight  we  should  be  led  to  ima- 
gine, that  having  lost  much  of  the  rich 
aninial  matter  wmch  they  contained,  they 
would  be  proportionably  less  effective  in 
the  s(nl.  This,  however,  does  not  seem 
to  be  the  case  firom  the  comparative  ex- 
periments made  with  bones  which  had 
been  subjected  to  boiling,  and  those  which 
were  quite  fresh.  All  those  who  have 
used  bones  extensively  report  that  little 
.difference  can  be  observed  between  them: 
some  even  give  the  preference  to  those 
firom  which  the  oil  and  glue  have  been 
extracted.  But  oil  and  ^ue  form  excel- 
lent manures.  How  is  this  to  be  ex- 
plained? It  appears,  from  the  result  of 
many  experiments,  that  bones  do  not  fur- 
nish much  nourishment  to  the  roots  of 
^ants  until  they  have  undergone  a  certain 
degree  of  decomposition.  The  fiit  and 
the  gelatine,  being  intimately  blended 
with  the  bonv  matter,  and  contained  in 
cavities  <fr  cells,  may  remain  a  long  time 
in  the  earth  without  decomposition.  As 
a  proof  of  this,  H  has  been  found  that 
bones  which  had  lain  in  the  earth  for 
.many  centuries,  on  spots  where  ancient 
battles  were  fought,  afforded,  on  analysis, 
neady  as  much  gelatinous  matter,  by  the 
abstraction  of  the  earthy  parts,  as  fresh 
bones  would  have  done.    B<»ie8  analysed 


by  Fonrcroy  and  Vauquelin  were  faanA 
to  consist  <n 

Pkrt^ 
Solid  cartihige,  gelatine 
and  oil     .         .         . 
Phosphate  of  lime         • 
Carbonate  of  lime 
Phosphate  of  magnesia 

100 
It  would  seem,  then,  that  the  great 
effect  of  Ixmes,  as  a  manure,  must  depend 
on  the  phosphate  of  lime ;  and  the  ^ect 
of  bone-ashes  seems  to  stren^en  this 
opinion.  But  a  close  examination  ot  the 
fields  manured  with  bones  has  led  us  to 
surmise  that  much  of  their  imp<»tanoe 
depends  on  the  mechanical  texture  of  the 
bone,  and  on  its  power  of  absorbing  and 
retaining  mcusture ;  for  if  a  plant  which 
vegetates  with  peculiar  vigour  in  a  field 
manured  with  bones  be  pmled  up,  it  will 
be  almost  invariably  found  that  small 
pieces  of  bone  are  attached  to  the  roots ; 
and  when  these  are  minutely  examined, 
the  smaller  fibres  of  the  roots  will  be 
found  to  have  grasped  them,  and  to  per- 
vade their  cavities,  which  will  always  be 
found  more  or  less  moist  The  moisture, 
then,  and  a  small  portion  of  the  remain- 
ing gelatine  dissolved  in  it,  forms  the 
food  on  which  the  plant  has  thriven. 
The  more  the  bones  mve  undergone  fer- 
mentation, the  more  soluble  the  ^latine 
will  be.^  In  its  fi:^eslK  states  it  is  txalj 
soluble  in  very  warm  water,  and  the  (m1 
repels  moisture.  This  accounts  for  the 
seeming  anomafy  of  the  superiority  of 
boiled  bones.  They  have  undergone  a 
fermentation.  The  residue,  althoAogh  not 
deprived  of  all  its  animal  matter,  is  much 
more  porous,  and  will  imbibe  and  retain 
moisture  in  its  pores.  The  food  of  the 
plants  is  here  ready  prepared  and  dis- 
solved, and  kept  in  store  without  being  in 
danger  of  being  washed  through  a  pOTous 
soil  or  evaporated  by  the  heat  The  solid 
substance,  which  is  chiefly  phosphate  of 
lime,  has  a  stimulafing  effect,  and  asasts 
that  of  the  more  soluble  parts.  But  phos- 
phate of  lime  is  not  soluble  in  water,  and 
does  not  decompose  readily  in  the  earth* 
its  effect  therefore  is  not  so  great  as  to 
account  for  the  general  result.  The  uni- 
versal  f  xp^rience  of  all  those  who  faavt 
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wed  bones  as  a  maniune  proves  that  they 
■fe  of  little  or  no  use  in  Ter^  stiff  or  wet 
soils.  In  stiff  clays  the  pieces  of  bone 
are  bedded  in  a  tough  substance,  which 
prerents  their  decomposition ;  and  in  yeir 
wet  soils  the  advanta^  of  these  smaU 
but  numerous  reservoirs  of  mc^sture  is 
lost.  Hence  it  is  easily  seen  why  bones 
are  of  less  use  in  such  soils. 

But  it  is  ascertained  that  the  effect  of 
boaes  on  tiie  crop  is  much  increased  when 
they  have  been  previously  mixed  in  heaps 
wioi  ashes,  burnt  clay,  or  lig^t  loam,  or 
made  into  a  compost  with  the  dung  of 
animals,  and  with  vegetable  substamses. 
In  this  case,  the  fresh  bones  will  evidently 
be  mnch  more  advantageous  than  those 
▼liieh  have  been  boiled;  for  the  fermen- 
tation will  extract  and  decompose  the 
oil  and  a  greatpart  of  the  gelatine,  which, 
mixed  with  the  other  in^«dients  of  the 
eompost,  will  much  enrich  them;  while 
ihe  Dony  reddue  will  be  in  the  same  state 
as  it  would  have  been  if  tiie  bones  had 
eome  from  the  bdling-house.  By  com- 
paring all  the  ftcts,  we  naturally  come  to 
me  conclufflon,  that  Ibe  most  economical 
use  of  bones  is  to  extract  from  them  the 
oil  and  gelatine,  which,  if  not  of  sufficient 
value  for  the  manufacture  of  glue  or  of 
ammonia,  may  be  used  as  a  supplementary 
food  for  pgs,  in  the  f^prm  of  a  broth  or 
pot  liquor,  which,  mixed  with  meal,  will 
greatly  accelerate  their  growth  or  in- 
'erease  their  fitt  For  this  purpose  tiie 
bones  should  be  broken  in  the  mill  to  a 
iiK)derate  size,  like  those  called  inch 
bones;  they  should  then  be  boiled  or 
steamed  for  several  hours,  and  the  liquor 
strained ;  this,  on  cooling,  will  be  found 
to  form  an  animal  jeUy  of  more  or  less 
strength,  which  may  be  thickened  by 
bcnling,  and  finally  dried  into  a  glue  or 
portaUe  sonp^  which  will  keep  for  a  con- 
siderable time. 

The  price  of  foel  and  attendance  being 
calculated,  it  will  be  seen  whether  this 
operation  is  a  real  economy  or  not;  if 
not,  the  bones  may  be  allowed  to  ferment 
in  a  heap,  mixed  with  sand  or  coal- 
ashes.  In  this  case,  they  ma^  be  grwmd 
at  onoe  to  the  size  called  half-inch ;  in  the 
other,  they  may  be  passed  again  through 
the  niill  after  having  been  boiled. 

The  mode  of  applying  bones  as  manare 


to  the  land  is  dther  by  sowing  from  twenty 
to  forty  bushels  of  mem  per  acre  by  tt!s 
hand  broadcast,  as  is  done  with  com,  and 
harrowing  them  in  with  the  seed;  or  by 
putting  tbiem  into  the  drills  by  a  machine 
made  for  the  purpose,  which  is  an  addl^ 
tion  to  the  common  drilling  machine. 
This  is  the  most  approved  method,  and 
the  crop  for  which  they  are  best  adapted 
is  turmps,  after  the  land  has  been  weU 
cleaned  and  tilled.  About  twentjr-five 
>ushels  per  acre  is  suffident  to  produce  a 
good  crop  on  poor  light  sands,  and  it  does 
not  appear  that  beycmd  this  quantity  tii^ 
have  a  proportioiud  effect  It  is  better 
therefore  to  repeat  the  dresring  than  to 
put  oo  much  at  once.  When  used  as  a 
tq[>-dre8sing  for  grass-land,  they  have,  in 
s<Mne  instances,  produced  a  great  and  very 
durable  improvement,  when  the  quanti^ 
was  large ;  but  in  most  other  cases  it  has 
been  found  mnch  more  advantageous  to 
reserve  them  for  turnips  or  com.  Bcmiss 
have  been  drilled  with  wheat,  at  the  rata 
of  thirty  bushels  of  bones  and  two  and« 
half  of  wheat  per  acre,  and  a  good  crop 
(twenty-fonr  bushels  per  acre)  has  been 
obtained  on  very  poor  soil:  while  por^ 
tions  of  the  same  field  sown  without  any 
bones,  in  order  to  ascertain  the  effect,  did 
not  produce  sufficient  ]^ants  to  cover  the 
ground  or  retam  the  seed. 

When  bones  are  compared  with  fmn^ 
yard  dung  the  result  1ms  been  various^ 
and  chiefly  owing  to  the  seasons  and  the 
namre  of  the  land.  In  strong  loams  or 
in  very  moist  sessons  the  fiurm-yard 
dung,  put  on  ^.'the  rate  of  from  ten  to 
fifteen  tons  per  acre,  has  deddedly  the 
advantage,  not  oiUy  for  the  turnips  but 
for  the  subsequent  crops.  On  very  dij 
gravelly  soils  and  in  dry  summers  the 
bones  produced  the  best  turnips;  and 
when  me  ccnnparative  cost  is  taken  into 
consideration,  and  the  saving  of  time  in 
the  light  carriage  of  the  bones,  it  will  be 
seen  that  the  bones  are  much  more  eco* 
nomical.  Bcndes  this,  form-yard  or 
stable  dunff  cannot  always  be  procured  in 
any  consicterable  quantity,  while  bones 
may  be  had  almost  to  any  amount,  if 
bespoken  in  proper  time.  Many  laroe 
tracts  of  waste  land  have  been  brong^ 
into  cultivation  by  means  of  bones,  as  the 
only  maaa:e  whidi  could  be  proeiiied» 
73 
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«im1  withoat  which  they  mnst  hare  re- 
mained in  a  twrren  state.    Bones  have 
also  been  oooqiared  with  rape-cake  and 
mal^dnst,  but  there  has  not  been  a  soffi- 
cient  number  of  experiments,  made  care- 
fblbf,  to  pre  an  acoorate  comparison.    It 
18  highly  probable  that  these  last,  when 
they  can  be  proeared  sufkiently  cheap, 
would  graatly  assist  the  effect  of  bones  if 
mixed  with  them,  and  wonld  render  the 
soooess  of  a  crop  of  turnips  more  certain 
under  aU  circumstances  of  soil  or  season. 
Every  practioal  fiinner  knows  that  a  good 
crop  of  turnips  is  the  foundation  of  all 
die  subsequent  crops  in  the  course.    A 
great  adyantage  of  manuring  land  with 
bones  is  that  they  introduce  no  weeds, 
irhidi  ftrm-yard  dung  inevitably  does. 
This  is  probably  the  reason  why  they 
hitve  been  chiefly  used  on  land  which  has 
been  Allowed;   and  turnips  beinff  the 
usual  crop  first  sown  on  stum  light  lands 
as  are  most  benefited  by  bon^-mannre, 
the  greatest  munber  of  experiments  have 
been  made  with  this  cro^    That  they  are 
an  exceUent  addition  to  the  list  of  arti- 
ficial manures  previously  used  ia  very 
clearly  shown  by  the  answers  to  queries 
made  by  ^e  Dcmcsster  Agricultural  As> 
flociation,  of  whidi  an  interesting  report 
has  been  published.  Whatever  difierence 
there  may  be  in  the  opinion  of  some  of 
the  numerous   agriculturists  who  have 
aent  answers  on  this  snbjee^  as  to  the 
efleet  of  bones  on  different  soils,  all  who 
have  tried  them  to  any  extent  have  con- 
tinued  the  use  of  them.    This  simple  ciiv 
cumstaiioe  says  more  in  fkvour  of  hopes 
than  the  most  elaborate  argument,  and 
tiie  only  question  will  be,  at  what  eju 
pense  tney  may  be  orocured,  and  on  what 
lands  they  hove  the  best  effect    Wh^ 
tiie  immense  quantitf  of  bones  from  the 
cattle  daUy  sluu^tered  is  considered,  and 
the  readiness  with  whieh  any  commodity 
fer  which  there  is  a  demand  is  procured 
|n  commerce,  there  c^  be  no  great  fear  of 
m  deficient  supply.  But  it  is  probable  that 
tiie  price  may  be  so  increased  by  a  great 


demand  as  to  make  it  a  matter  of  nioo 
calculation,  whether  th^  use  may  be 
attended  with  profit  or  not  If  once  they 
are  very  generally  used,  their  price  will 
arrive  at  a  mft-gitnnm  and  find  its  natural 
level.  At  present  they  may  be  obtained 
in  London  and  at  the  principal  ports  for 
about  2f.  per  bushel  coarsely  ground,  and 
2i,  6d,  to  3s.  when  in  a  finer  state;  and 
at  that  price,  with  a  small  ad^tion  for 
carriage,  they  will  be  found  the  cheu)est 
manure  that  can  be  purchased  fi)r  dry, 
gravelly,  and  sandy  soils. 

The  null  which  is  used  to  break  and, 
grind  bones  consistB  of  two  iron  or  steel 
cylinders,  with  grooves  running  round 
their  circumference,  the  projections  being 
cut  so  as  to  form  strong  teeth.  These 
turn  upon  one  another  by  means  of  ma- 
diinery,  so  that  the  teeth  of  one  run  in 
the  groove  between  the  teeth  of  the  other, 
as  maj  be  seen  in  the  annexed  cut 

An  instrument  has  also  been  invented 
ior  distributing  bones,  ashes,  rape-dust, 
and  similar  dry  manures  in  Ihe  <uills  at 
the  same  time  with  the  seed.  It  consists 
of  a  very  simple  addition  to  the  omunon 
drilling  machine,  and  is  described  under 
the  w(Mrd  Drill. 

The  bones  put  in  the  hopper  O  are 
seised  by  the  teeth  of  the  two  upper 
cylinders  and  broken  in  pieces,  which  fkll 
in  between  the  lower  pair,  where  th^ 
are  reduced  to  a  smaller  siae.  From 
these  they  Ml  on  a  slanting  board  D  and 
slide  into  the  wire  cylinder.  All  the 
smaller  pieces  pass  through  the  iatersdces 
of  the  wire :  those  which  have  not  heen 
sufficiently  broken  come  out  at  ihe  end 
and  are  returned  into  the  upper  hopper. 
Where  a  machine  of  this  desmption  can 
be  attached  to  a  water  or  windmill,  or  to 
»  steam-engine,  the  bones'are  broken  at  a 
small  expense ;  when  horses  are  used,  the 
expense  is  greater ;  and  a  hand-mill  can 
only  be  of  use  where  there  is  a  great 
superabundance  of  manual  labour,  and 
only  a  small  quantity  of  bones  are  re- 
quired. 


A,  A,  is  the  fhune  of  a  boiie-«iill  strongly  fixed  to  the  floor ;  B,  the  axis  of  the  machinery,  vhidi 
•  tamed  by  the  lever  C,  C,  tp  which  the  power  is  applied ;  £,  B,  is  a  horisontal  wheel  with  beyelled 
teeth  movin|^  a  yertioal  wheel  F,  on  the  axis  of  which  one  of  the  cylinders  with  grooves  and  teeth  is 


fixed.  At  the  other  end  of  the  axis  is  a  smaller  wheel  O,  taming  a  similar  one,  H,  on  the  axis  ot 
the  other  cylinder,  making  the  toothed  surfaces  turn  towards  eadi  other,  and  thus  crashing  between 
them  the  bones  which  the  hopper  O  supplies.  Another  pair  of  cylinders  dmilar  to  the  first,  bat 
.frHh  mailer  teeth,  aa  tamcid  oy  m^Mn*  o<  the  int«nptdiat«  wheel  I  working  in  the  wheel  L  fixed 
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[find  elevation  of  Bone-^^nding  HCaehfaM.] 


'Tl. 


a\1~i^^M 


[Side  PUa  of  the  Bone-grinding  Machine.] 

toth*  azb  on  whieh  la  a  laiger  wheel  M,  working  la  a  pinion  which  turns  the  eyltadrieal  tkm  tU 
The  tdrrows  Indicate  the  direction  of  the  motion. 
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BRAND,  or  BURN,  is  s  diseue  occtr 
aioniUy  in  yegetables,  ly  which  their  leaves 
and  tender  bark  are  partia^r  destroyed, 
M  if  they  had  been  burnt.  The  canse  of 
this,  like  that  of  most  diseases  which  are 
ooomion  to  plants,  has  been  Tulgarly 
ascribed  to  some  unknown  atmospheric 
inflaence ;  and  various  guesses  have  been 
made  which,  for  the  most  part,  have  little 
or  no  foundation.  That  which  appeared 
most  plausible  was,  that  the  drops  of 
water  being  apparendy  globular,  collected 
the  light  of  the  sun  mto  a  focus,  and 
produced  a  suffident  degree  of  concentra- 
tion of  the  calorific  rajrs  to  bum  the  ten- 
der substance  of  the  leaves.  A  little  re- 
flection will  soon  conrince  us  that  this 
will  not  bear  examination.  The  drops 
which  adhere  to  the  leaves  and  the  bark 
are  not  globes,  but  at  best  flattened  hemi- 
spheres, and  consequently  cannot  collect 
the  rays  of  the  sun  into  a  focus  on  the 
ma&Lce  to  which  they  adhere;  besides, 
the  roots  are  as  large  as  the  diameter  of 
the  drops,  so  that  aU  the  surfooe  that  has 
been  covered  with  water  is  injured; 
iriiereas  the  focus  of  a  globe,  such  as 
would  actually  bum  the  leaf^  must  be 
Tery  small  in  proportion  to  the  lens  which 
concentrated  the  rays.  It  is  much  more 
probable  that  the  effect  of  the  water  on 
the  tender  epidermis  of  the  leaf  or  bark 
to  which  it  adheres  is  similar  to  that 
wMch  it  has  on  vegetoble  matter  inflised 
in  it ;  it  softens  and  dissolves  a  portion  ol 
it,  especially  when  the  temperature  is 
somewhat  raised,  and  destroys  the  vital- 
ity;  galvanic  action  may  also  be  excited 
and  increase  the  effect  It  is  well  known 
that  light  is  the  great  agent  which  pro- 
duces the  change  in  the  sap  circulating 
in  the  leaves,  and  that  without  light  the 
healthy  green  colour  of  the  leaves  and 
hark,  and  the  peculiar  qualities  of  the 
descending  sap,  are  not  produced.'  Little 
or  no  evaporation  takes  place  from  the 
leaves  in  the  night,  and  the  sudden  ex- 
dtement  produced  on  the  whole  of  the 
•orfiu^  of  the  leaves  by  the  rising  sun  in 
a  dear  morning  tends  to  disorganize  those 

rbs  to  which  the  water  adheres.  We 
not  ffive  this  as  a  perfect  and  ade- 
quate solu^on  of  the  question,  but  it  ap- 
pears nearer  the  trath  than  any  of  those 
tuoK  oommonly  received.    (De  CandoUe, 


Phjfnologie  v^^^iaU,  voL  iii.  chap.  {▼• 
B.2.) 

It  is  a  fh6t  that  the  principal  mischief 
arises  flrom  a  sudden  change  of  temper- 
ature soon  after  sunrise,  especially  when 
there  has  been  a  heavy  dew  or  hoar  frost 
in  tiie  nieht ;  and  carefhl  gardeners  brush 
off  the  drops  fh>m  their  delicate  plants 
before  sunrise  to  guard  against  the  brand. 
Every  drop  which  falls  on  the  leaves  of 
tender  plants  from  the  glass  whidi  covers 
a  hotbe^l  in  which  they  grow  produces  a 
disease  exactiy  similar  to  that  which  we 
have  been  describing;  and  although  the 
vapour  of  fermenting  dung  has  a  pun- 
gent anunoniacal  smell,  it  will  be  found 
that  the  water  condensed  on  tiie  g^ass  ia 
nearly  pure,  and  can  have  no  peculiar 
corroding  effect  It  acts  theref(»re  simply 
as  a  dissolvent,  and  by  stopping  tiie  eva» 
poration,  which  is  always  rapid  fhran  the 
leaves  of  plants  in  a  hotbed,  produces  a 
derangement  in  their  functions,  and  ulti- 
mately disease. 

BRAND  IN  CORN.     [BubntwEab-I 

BREEDING  is  the  art  of  multiplying' 
the  domestic  animals  rapidly,  and  at  the 
same  time  improving  their  Qualities. 

Any  breed  of  anmials  will  perpetuate 
itself  provided  there  is  a  sujfficiency  of 
proper  food  for  them;  and  the  varieties 
found  in  a  wild  state  must  depend  in 
some  degree  on  the  climate  and  the  pro- 
ducts of  the  country  in  which  they  are 
found.  Care  and  domestication  also  pro- 
duce varieties,  which  are  much  more  use- 
ful or  profitable  than  the  wild  breeds ; 
and  in  the  selection  of  the  best  indivi- 
duals to  propagate  a  usefbl  race,  and  in 
the  rearing  of  the  young,  ccmsists  the  art 
of  the  breeder. 

Without  entering  into  particulars, 
which  vary  with  every  species  of  animal, 
and  with  the  different  vaneties  of  the  same 
spedes,  we  shall  lay  down  certain  prin- 
ciples which  experience  has  proved  to  be 
correct,  and  which  being  attended  to  will 
greatiy  promote  the  improvement  of  all 
the  different  animals  usually  bred  fbr  tiie 
use  of  man,  whetiier  for  his  sustenance 
or  for  his  pleasure.  The  first  thing  which 
is  to  be  kept  in  view  is  the  chief  purpose 
for  which  the  animal  is  reared,  whcihar 
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§»  liboor  and  to  tost  human  strength, 
orfbr  speed,  to  convey  as  rapidlj  from 
coe  place  to  another; — whe^er  merely 
§»  a  supply  of  animal  Ibod,  or  to  produce 
the  raw  materials  of  manu&cture.  In 
■each  of  theie  cases  distinct  onalities  are 
lequirad;  and  it  is  seldom  mat  two  of 
these  objects  can  be  combined  in  the 
greatest  perfection. 

Having  then  determined  the  purpose 
Ibr  which  any  species  of  domestic  ammal 
li  designed,  every  quali^  must  be  attend- 
ed to  which  fbruierS'  tibis  view;  and,  ex- 
sept  under  very  peculiar  drcumstances, 
the  animals  intended  to  keep  up  the  stock 
b?  their  prodnce  must  be  chosen  with 
mose  quahties  in  the  greatest  perfection 
which  are  essential  to  the  end.    In  all 
animals  a  perfect  conformation  of  the 
bodily  frame  is  essential  to  the  due  per- 
ftimanee  of  the  vital  fbnctions.     The 
dtdeton  of  the  animal  should  therefore 
be  as  perfect  as  posnble.    llie  capacity 
«f  the  dMst,  and  the  healthy  nature  of 
tiie  lungs,  are  points  which  must  never 
be  orenooked,  whatever  may  be  the  pur- 
pose for  which  the  animal  is  bred ;  for 
aHhough  a  defect  may  in  some  measure 
be  counteracted  by  a  judicious  choice  of 
Ihe  individual  coupled  with  the  defective 
•ahnal,  it  is  only  where  there  is  no  alter- 
Mtive  or  choice  that  any  defect  in  the 
bodily  frame  of  an  animal  kept  for  breed- 
bg  should  be  overlooked.    In  spite  of 
crefy  care  the  defect  will  appear  in  the 
eftpring;  sometimes  not  till  after  several 
pensrations.    If  it  were  possible  to  find 
mdiTidnals  without  feult  or  defect,  no 
priee  would  be  too  great  for  them ;  and 
Im*  those  that  have  b^n  carefriUy  selected 
for  several  generations  it  is  real  economy 
t»  rive  a  very  liberal  price.    In  horses 
bied  for  racing  or  for  the  chace  experi- 
caee  has  folly  proved  the  truth  of  this 
tile;  and  no  one  who  pretends  to  breed 
nee-horses  would  brera  from  a   mare 
vlueh  had  a  natural  defect,  or  a  horse 
^rhose  whole  pe^Ugree  was  not  free  firom 
linlt  ^  For  mere  swiftness  the  shape  of 
tiie  smmal,  whether  horse  or  greyhound, 
Bust  combine  strength  with  great  activ- 
ity.   The  chest  must  be  deep,  the  lungs 
nee,  and  the  digestive  ol*gans  sound  but 
■Ball,  to  add  as  little  weight  to  the  body 
M  it  consistent  with  the  h<»lthy  fonctions 


of  nature.  The  legs  should  be  long  and 
slender,  and  the  bones  compact  and  strong ; 
but  the  principal  thing  to  be  attended  to 
is  the  courage,  sind  no  quality  is  so  here- 
<titarv.  A  horse  or  hound  of  s  good 
breed,  if  in  health,  will  die  of  exertion 
sooner  than  give  up  the  chace.  Any  de- 
fect in  courage  in  an  animal  intended  for 
crreat  occasional  exertion  renders  him  un- 
fit to  be  selected  to  continue  an  improved 
breed ;  and  whatever  may  be  his  pedigree 
he  has  degenerated. 

With  respect  to  animals  whose  strength 
and  endurance  are  their  most  deurable 
qualities,  a  greater  compactness  of  form 
is  required,  a  greater  capacity  of  the  di- 
gestive organs,  and,  according  to  the  cli- 
mate to  which  they  may  be  exposed,  s 
more  smtable  covering.  Whether  it  be 
to  ward  off  cold  or  gr^  heat,  a  thick  co- 
vering of  luur  is  equally  serviceable  ill 
both  cases.  Hardiness  <n  constitution  is 
hereditary,  like  other  qualities ;  and  the 
manner  in  which  the  young  are  reared 
tends  ^T^tly  to  confirm  or  diminish  this. 
An  animal  of  which  the  breed  originally 
came  from  a  warm  climate,  like  a  tender 
exotic  plant,  wants  artifichd  warmth  for 
the  healthy  growth  of  its  limbs ;  while 
the  indigenous  and  more  hardy  breeds 
may  be  left  exposed  to.  the  elements.  An 
abundance  of  wholesome  food  and  pure 
water  is  essential  to  the  healthy  state  of 
every  animal,  as  well  as  exercise  propor- 
tioned to  its  strength..  These  are  circum- 
stances which  it  is  obvious  must  be  care- 
folly  attended  to.  There  are  others,  the 
result  of  long  experience,  which  are  equal- 
ly necessary  to  be  known,  but  which  are 
not  so  obvious.  These  vary  aooor^ng  to 
the  species  and  variety  of  the  animals 
bred ;  and  it  is  seldom  that  the  same  breed- 
er is  equally  suocessfrd  in  rearing  differ- 
ent species  of  animals. 

In  the  animals  selected  to  breed  fit>m 
there  are  poirUSf  as  they  are  called,  which 
are  peculiar  conformations,  some  of  which 
are  connected  with  the  natural  formation 
of  the  skeleton,  and  others  appear  to  be 
the  result  of  an  association  derived  fit>m 
the  known  qualities  of  certun  individualSi^ 
and  of  which  no  very  good  phydological 
account  can  be  given.  That  high  wimers 
and  a  freely-moving  shoulder-blade  in  a 
horse  are  connected  with  his  speed  ii 
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readily  peroetTed,aiid  thaithe  length  of  Hie 
muflclet  of  the  quarter,  and  the  manner  of 
their  insertion,  shoold  affect  his  power  is 
equally  eridmt ;  hut  it  is  not  so  apparent 
that  tne  manner  in  which  the  ears  are 
placed  OB  the  head,  the  shape  of  the  nose 
or  jaw,  and  the  insertion  of  the  tail  high- 
er or  lower,  has  an  important  effect  on 
the  yalne  of  the  animal,  mdependently  of 
any  arbitrary  idea  of  beauty.  A  breeder 
who  should  not  attend  to  these  drcnm- 
itances  in  the  animals  chosen  to  perpetu- 
ate the  breed  would  find,  to  his  cost,  that 
it  is  more  than  mere  taste  which  has  de- 
termined these  points.  It  is  the  result  of 
observation  and  experience  that  certain 
breeds  are  invariably  distinguished  by 
certain  peculiarities,  and  that  these  are 
almost  as  invariably  connected  with  good 
oualities,  apparently  quite  independent  of 
meparts  on  whidi  these  points  appear. 

Tnere  is  an  indication  of  the  dispon- 
tion  of  an  ammal  in  the  eye,  in  the  shape 
of  the  head,  and  in  the  manner  in  which 
it  is  carried,  whidi  seldom  deceives  an  ex- 
perienced jud^  He  will  not  risk  intro- 
ducing a  vicious  or  sulky  disposition  in- 
to his  breed,  which  might  counterbalance 
all  the  good  qualities  the  animal  might 
possess,  and  introduce  a  grater  heredi- 
tarv  fiiult  than  any  imperfection  of  form. 

But  nothing  is  so  deceitftil  as  the  pre- 
judices which  exist  with  respect  to  pecu- 
liarities and  colours.  In  some  countries 
no  ox  or  cow  would  be  thought  good  of 
its  kind  that  was  not  red  or  brown  with- 
out spots;  in  others  a  certain  portion  of 
white  is  essential.  In  Suffolk  no  cart- 
horse is  prized  which  is  not  chestnut;  in 
Northamptonshire  he  must  be  black;  in 
Yorkshire  brown  or  bay.  This  is  owing 
to  the  common  colour  of  the  breeds  most 
esteemed  in  each  coun^.  In  Belgium, 
whence  the  Suffolk  breeaori^nally  came, 
but  which  has  degenerated  m  its  native 
country,  a  chestnut  horse,  with  a  white 
mane  and  tail,  as  well  as  a  red  cow,  are 
despised.  Here  the  reason  of  the  preju- 
dice is  the  association  of  the  colour  with 
some  defect,  and  those  who  breed  for  pro- 
fit by  side  must  be  ruled  by  the  taste  of 
their  customers.  The  rational  mode  of 
proceeding  is  to  be  well  acquainted  with 
the  anatomy  of  the  kind  of  animal  which 
we  make  the  subject  of  our  attenticm ;  to 


learn  by  enerienoe  what  an  tbs  paenli« 
qualities  of  the  diffierent  breeds,  distiD- 
guished  br  any  particular  fixture,  and 
whether  these  qualities  have  any  appa> 
rent  connexicm  with  tbe  peculiarity  in 
make  or  colour.  We  may  them  be  guided 
by  the  knowledj^e  thus  acquired  Si  our 
choice  of  individual*,  to  peipetoate  the 
breed,  and  not  only  preserve  the  nselb} 
qualities  which  they  ahready  possess,  but 
gradually  improve  them.  No  greater  mi»> 
take  can  be  committed  than  ^at  of  mak^ 
ing  what  are  called  violent  creeses,  sudi 
as  conpliiuf  a  very  spirited  male  with  a 
sluggidi  ^male^  an  animal  with  large 
bones  with  obe  of  yenr  slender  make,  n 
long-limbed  animal  with  a  compact  oiia 
By  such  crosses  the  first  produce  mis  oAn 
ai^eaied  much  improved ;  but  nature  it 
not  to  be  finroed,  and  if  the  breed  is  cob>- 
tinued,  innumerable  deformities  and  d^* 
feds  are  certain  to  follow.  Thesafewagr 
is  to  choose  the  animals  as  nearly  alike  la 
their  general  qualities^  as  possiUe,  takiiU| 
care  that  where  there  is  ade£i»t  in  oaeS 
exist  not  in  the  other,  which  would  iiifid* 
libly  perpetuate  it.  Adefectcanneyerbe 
remedied  by  means  of  another  of  an  oppo^ 
site  kind,  but,  by  great  attention,  it  maj 
be  diminished  gradually,  and  at  last  dis^ 
u>pear  entirely.  This  refers  however  t9 
arfectt,  not  to  peculiar  qualities.  Cows, 
for  example,  may  nnoduce  either  milk  or 
fiit  in  abundance  from  similar  food;  and 
a  q)ecies  of  cow  which  secretes  too  much 
fiit,  so  as  to  be  deficient  in  the  milk  necea- 
sary  to  rear  the  cal^  may  be  improved  bj 
selecting  individuals  which  giye  moi« 
milk,  and  by  crossing  the  breed  wiih 
these;  but  we  must  be  careful  not  t» 
choose  individuals  which  differ  much  in 
shape  from  the  breed  to  be  improved.  A. 
cross  between  a  Herefordshire  oow  and 
an  Aldemev  bull  might  possibly  pro« 
duce  a  good  cow,  but  the  breed  of  this 
cow  would  probably  be  of  inferior  qua« 
lity,  whether  for  fattening  or  for  tiie  dairy, 
and  nothinff  but  ill-formed  cows,  deficient 
in  milk,  and  slow-feeding  oxen,  are  likelj 
to  result  from  it.  Every  attempt  to  unite 
oppoute  qualities  is  aenendly  attended 
with  a  bad  result  If  a  breed  has  too 
great  an  aptitude  to  fiitten,  so  as  to  enda»» 
^r  the  fecundity  of  the  mother  or  the 
lealth  of  the  offspring,  the  only  remedy  i« 
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lodimiiUihthe^iod;  and  if;  on  Hm  odwr 
littkd,  a  difllciiltjr  is  Ibond  in  fkttening 
eows  which  are  of  a  peonUariy  good  braed 
hr  the  dairy,  todi  as  the  Aldemey  oows 
and  other,  small  breeds,  the  lots  on  the 
dd  oow  sdd  half  flit  will  have  been  amply 
vnaidbjtiie  milk  she  has  given;  and  the 
Mll-calTes  which  are  not  wanted  to  rear 
hr  balls,  if  they  are  not  proitable  to  flit* 
tea  as  oxen,  most  be  flitted  off  yonng  and 
•eld  for  T^.  But  it  is  not  a  necessary 
eoBseqaenoe  <^  an  abondan^  prodace  m 
inlk,  that  the  cow,  when  dry,  will  not 
&tlen  readily ;  altbon^h  a  great  propen- 
Btjr  to  flMen  renders  the  breed  less  fit  fl>r 
the  dairy.  The  Ayr^re,  which  are  good 
nOkers,  flMen  well  when  dry,  and  the 
csen  of  that  breed  are  as  kind  feeders  as 

Many  breeders  have  an  idea  ihat 
eoimliiu'  animals  which  are  nearly  allied 
in  Mood  nrodnces  a  weak  race;  others 
ooosider  it  as  a  prejudice,  and  among 
tiiose  who  held  the  latter  opinion  %as  the 
flmons  breeder  Bekewell.  Without  de- 
eidiii^  this  point,  we  should  recommend 
•voiding  too  near  a  relationship,  provided 
iadividuals  equally  perfect  can  be  feund 
of  the  same  breed  more  distantly  related. 
Bfery  individual  has  some  peoiliar  de- 
ftet,  and  his  descendants  have  a  tendency 
toltis  defect  If  two  immediate  descend- 
ants are  coiq>led,  tfiis  defect  will  probably 
be  confirmed,  whereas  by  unitine  the 
descendants  of  ^Ufferent  individuals  the 
defect  of  either  of  the  parents  may  never 
breakout;  but  sooner  tnan  retrograde  by 
cmmling  an  inferior  animal  wim  one  in 
an  unproved  state,  we  should  not  hesitate 
to  risk  the  consequences  sunposed  to  arise 
from  what  is  called  breemuff  in  and  in, 
ftat  is  eoQplinff  animals  neany  related  in 
blood,  espeoally  if  only  on  one  side,  such 
as^  produce  of  the  same  male  hj  dif- 
fcrent  females,  or  of  a  female  by  different 
■res.  The  Qualities  whidi  distinguish 
i^nmals  in  which  the  musdes  and  bones 
are  reqmred  to  be  much  exercised,  as 
don,  hones,  and  working  oxen,  are  very 
different  flrom  those  of  ammak  destined 
to  aecnmidate  mere  tender  fiesh  and  fet 
fer  human  toodL  In  the  fermer  there 
ttnst  be  spirit,  activity,  and  quick  di- 
gsition;  in  iie  latter,  indolence  and 
yrooeness  to  sleep  are  advantageous.    In 


the  firsts  the  lungs  mast  play  with  ma% 
and  the  mnades  be  strong,  and  not  en> 
cumbered  wi^  flit  la  the  second,  ih» 
famgs  mast  be  soand,  as  tiiey  are  eskentiai 
to  all  the  secretions,  and  the  digestive 
power  must  be  food,  bat  slow.  Theiml 
must  not  be  aocelerated  tiirough  the 
bowels  by  exerrise,  but  the  absorbent 
vessels  of  die  uitestinss  must  draw  all  the 
Bonrishmentflfom  the  digested  feed.  Hm 
mors  the  muscles  are  impeded  widi  fliL 
the  better  the  animal  will  repay  the  feed 
given  him.  To  choose  an  animal  to  bseei 
from,  whose  produce  shall  get  flit  readily^ 
we  must  attend  to  this  part  of  the  oonsti* 
tntioD,  and  caro  little  about  spirit  and 
activi^.  The  tendency  to  secrete  bone» 
and  those  parts  which  are  called  offlU  b^ 
thebutdiers,  as  being  of  inferior  value,  it 
a  defect  Good  flesh  and  flit  are  the 
great  ol^ecti. 

The  manner  in  which  the  more  solid 
parts  of  the  body  are  flNrmed,  aad  tiie 
greater  consumption  of  fl>od,  in  propor- 
tion to  the  increase  of  weight  which  takea 
place  in  young  animals,  while  bones  and 
noms  are  growing,  prove  that  it  is  mud^ 
moro  expensive  to  produce  bone  than 
flesh,  and  muscular  fibro  than  flit  Hence 
it  is  evident  that  the  mater  profit  is  hi 
flittening  animate  that  have  finuhed  their 
growth;  and  also  that  thero  is  a  supe* 
riority  in  those  breeds  whidi  have  saiall 
bones  and  no  horns.  This  is  an  yapofw 
tant  point  to  be  attended  to  by  a  breeder; 
as  is  also  the  time  when  the  bony  seor^ 
tion  is  completed.  A  breed  of  animate 
that  will  cease  to  grow,  or  have  attained 
their  fiill  sixe  of  bone  at  an  eariy  age,  will 
be  much  moro  profitable  to  the  grasier 
than  one  of  slower  growth.  It  is  bi 
this  respeot  chkfly  that  certain  breeds  of 
sheep  and  cattie  aro  so  flu"  superior  to 
others.  The  principles  which  ap^  to 
cattle  are  equally  applicable,  muUdu  ma- 
tandis,  to  sheep.  In  no  case  are  strong 
bones  or  homsof  much  importance  to  tiM 
sheep  in  its  domestic  state.  Theprincipal 
objects  are  vrool  and  flesh,  which  mcar 
to  be  dependant  on  distinct  and  perhaps 
incompatible  qualities.  The  attempt  to 
unite  the  two  is  nerhaps  the  reason  why 
the  Spanish  breed,  which  has  been  im- 
proved when  transported  into  Saxony* 
hu  degenerated  in  Eng^nd;   so  tfail 
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9nsk  its  eronet  tat  not  in  repute*  It  is 
a  matter  of  mere  calcolatioii*  whether 
sheep  kept  for  their  wool  chiefly  are 
BHire  profitable  than  those  which  giye 
an  increase  of  meat  at  the  expense  of  the 
qoalily  of  the  wooL  A  breeder  of  sheep 
who  attends  only  to  the  quality  of  the 
wool  will  not  haye  his  attention  taken 
off  trom  the  mun  object  by  any  de- 
ficiency in  the  carcase,  or  the  disposition 
of  the  animal  to  increase  in  flesh  and  toL 
It  is  possiUe  that  mixed  breeds  may  be 
more  inrofitable  than  the  pore.  Fine  wooii 
may  not  repay  the  breeder  and  rearer  of 
sheep  so  well  as  moderate  wool  and  good 
meat  But  the  prindple  we  contend  for 
is  tiiat  of  producing  the  most  perfect 
Animal  of  any  one  variety  existing,  by 
correcting  individual  defects  gradually, 
and  avoiSng  foadM  crosses,  which  may 
destroy  in  one  generation  aUtheadvan- 
ta^  obtained  in  a  great  many.  Hence 
it  IB  a  oMitler  of  great  importance  to  con-  I 
aider  well  the  qualities  of  the  individuals 
with  which  you  be§^  your  improvement, 
and  to  know  that  tMse  qualities  have 
existed  in  their  progenitors,  and  are  not 
merely  accidental.  If  crossing  appear 
aeeesBary,  let  it  be  done  very  ffraoually 
and  cao&ously.  No  experieuJeed  breeder 
weald  ever  expect  to  improve  the  fleece 
of  a  sheep  of  ite  Leicest^  breed  or  the 
carcase  <k  the  Merino  by  a  direct  cross 
betweoi  these  two  breeds.  The  ofi&pring 
would  most  probably  lose  all  the  good 
qualities  for  which  each  breed  is  noted, 
imd  produce  a  mongrel  breed  worth  little 
in  comparison.  But  a  cross  of  Merinos 
with  South  ^  Downs,  or  Leicester  with 
Cotswdd,  mi^t  produce  new  and  useM 
breeds,  and  tnese,  careMly  selected,  as 
lias  been  done,  have  produced  mixed 
breeds  which  by  great  attention  may 
become  very  valuable. 
.  When  it  is  determined  what  breed  of 
animals  you  wish  to  perpetuate  and  im- 
prove, the  individuals  which  are  to  be 
the  permits  of  the  stock  cannot  be  too 
'  carefully  selected.  The  more  nearly 
they  are  alike  in  form,  colour,  and  exte- 
rior appearance,  the  more  likely  they  are 
taprcNluce  a  distinct  race.  They  should 
neither  be  above  nor  under  the  usual 
size.  They  should  be  of  such  an  age  as 
la  have  entirely  ceas<^  growing,  and  be 


arrived  at  perfect  maturity ;  and,  what* 
ever  may  be  their  good  qualities,  they 
should  not  be  selected,  if  they  are  Urn 
produce  of  very  aged  parents,  at  least  on 
the  female  side. 

In  horses  and  homed  cattle  many 
breeders  prefer  a  male  rather  less  in  siae' 
than  the  female,  and  pretend  that  the' 
foetus  has  more  room  to  devdop  its 
members  in  what  they  term  a  roon^ 
female.*  There  mAj  be  some  truth  in 
this,  but  equality  of  siie,  or  rather  the- 
due  {proportion  established  in  nature, 
seems  most  likely  to  produce  a  wdl* 
formed  ofbpring.  Any  considerable  de* 
via^n  from  this  is  generally  attended 
with  defect  Notlung  is  more  c<munoa 
than  for  a  country  gentleman  who  has  a 
usefid  fiivoiurite  mare,  not  particularly 
wdl  bred,  when  any  accident  has  ren- 
dered her  unfit  for  work,  to  have  her. 
covered  by  some  very  high-bred  stallion, 
expecting  to  have  a  very  superior  foaL 
Sometimes  this  succeeds,  but  in  general  it 
ends  in  disappcnntment,  especially  if  the 
mare  be  smalL  A  much  more  certain; 
way  is  to  choose  a  half-bred  stallion, 
nearly  of  the  size  of  the  mare,  and  having 
those  good  pmnts  which  the  mare  already 
possesses.  In  this  case  there  is  every 
probabilitv  of  rearing  a  well-pr(^>ortioned 
and  useful  animal,  instead  of  a  cross  nuuie 
one,  as  the  breedkv  call  themt  probably 
from  the  very  ciroumstance  of  these 
crosses  not  succeedinjg  in  ^neral.  We 
advert  to  this  as  a  feet  wmch  many  of 
our  readers  may  know  from  experience. 

To  ^ve  in  a  few  words  the  rules  which 
result  firom  what  we  have  very  brieflj 
stated : — 

Choose  ihe  kind  of  animal  which  yoB^ 
wish  to  breed  ^m,  having  distin^piishing 
qualities ;  keep  these  constantly  m  view, 
and  reject  all  individuals  in  which  they 
are  not  as  perfect  at  least  as  in  the  parents. 
Select  the  most  perfect  forms,  and  let  the 
defects  be  corrected  gradually.  Hava 
patience  and  perseverance,  and  avoid  all 
attempts  at  any  sudden  alteration  by  bold 
crosses.  If  possible,  breed  two  or  more 
fiimilies  of  the  same  kind,  keeping  them 
distinct,  and  only  occasionally  crossing 


*  See  communication*  to  the  Boud  of  Afrl» 
eulture,  by  Mr.  Cline^  vol.  iw. 
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tne  one  with  the  odier.  Intids 
i  very  improved  breed  may  be  prodaced. 
The  nearer  too  iqjproach  to  perfecCioii 
the  more  difficult  will  be  the  selection, 
and  the  greater  the  danger  of  retrograding. 
Hence  in  very  highly  bred  stocks  it  is  often 
almost  impossible  to  keep  np  the  perfec- 
tion of  the  breed,  and  a  mictaation  in  the 
^ality  of  the  produce  will  take  place. 
The  more  improved  the  breed  is,  uiere- 
Ibre,  the  ffreater  attention  mnst  be  paid 
in  the  selection  of  those  which  are  to 
eontinae    it 

BUCK-WHEAT  {Pdygonwm  fbgcpy* 
fwd)  is  said  to  be  fbond  wild  in  Persia. 
The  enhivation  of  it,  aoeording  to  some 
authorities,  was  introduced  into  Europe 
by  the  crusaders;  according  to  others, 
the  Moors  introduced  it  into  ^lain  from 
Africa ;  and  hence  it  has  in  ranee  the 
name  of  hUd  aarratin.  The  name  of 
hock-wheat  is  a  oormption  of  the  German 
boeh-weixen,  which  signifies  beech-wheat, 
from  the  resemblance  of  the  seed  to  that 
of  the  beech-tree.  It  is  called  wheat,  be- 
eansc,  when  ground,  it  produces  a  fine 
fimua,  which  resembles  that  of  wheat  in 
appearance.  The  botanical  name  of  the 
g^ns,  Polygonum,  is  taken  from  the  an- 
gnhur  form  of  the  seed,  and  the  specific 
Bame,  ihgopymm,  from  its  resemblance 
A  beech-mast  Rick-wheat  srows  with 
a  strong  herbaceous,  cylindrical,  and 
brandung  stem  of  a  reddish  colour,  about 
two  feet  high.  The  leaves,  which  are 
i^-diaped,  are  placed  alternately  on  the 
Items.  The  flowers  grow  in  bunches  at 
the  end  of  the  branches,  and  are  suo- 
oefded  by  black  angular  seeds,  formed  of 
to  triang^  being  thus  nearly  regular 
tetrahedrons.  The  plant  is  an  annual, 
and  the  flowers  appear  very  soon  after  it 
II  oat  of  the  g^round.  They  continue  to 
blow  and  bear  seed  in  succession  till 
^  frost  destroys  the  plant  Being  a 
native  of  a  warm  climate,  the  smallest 
ifpnrance  of  frost  in  spring,  while  the 
pant  is  tender,  entirely  dratroys  it  Hence 
n  is  never  sown  in  northern  climates  till 
an  danger  of  frost  is  over,  which  in  many 
parts  of  England  is  not  till  the  middle  of 
May;  but  its  growth  is  so  rapid,  that  it 
Jnay  be  reaped  in  September,  at  which 
tfaM  the  principal  part  of  the  blossoms 


will  have  ripened  tiieir  seeds.  Noadras* 
tage  would  be  nined  br  leaving  it  koger 
on  tiie  ground,  mr  even  if  the  froit  did  not 
kill  the  whole  j^ant,  the  eariieit  riptMfl 
seeds  would  bashed  and  lost ;  and  tbe  last 
blossoms  would  not  produce  perfect  seeda. 

The  cultivation  of  bnek-wbeat  haa 
never  been  verjr  extensive  in  the  variabla 
climate  of  Bntun.  It  is  not  so  well 
adapted  to  odd  wet  soils  as  to  warm 
sands ;  nor  is  it  so  certain  a  crop  as  oali 
or  barley  on  landa  which  are  suited  to 
the  growth  of  these  grains.  For  countries 
where  there  are  very  poor  li^  landa 
with  a  hot  dry  dimate,  unfiivonraUe  to 
tiie  growth  of  oats,  and  not  ridi  enoof^ 
fbr  barley,  buck-wheat  is  a  great  resource  t 
and  without  it,  many  tracts  of  poor  land 
would  scarcely  be  capable  of  suj^KNting 
a  peculation.  As  a  pnneipal  crop,  there* 
fore,  it  is  confined  to  some  parts  of  the 
soutii  of  France  and  other  countries  aimi* 
lar  in  soil  and  situation.  As  a  aeooDdary 
and  occasional  crop,  it  often  occurs  in 
Switaerland,  Germany,  and  espedally  in 
Flanders,  where  it  enters  as  a  regular  pait 
of  their  varied  and  complicated  rotations. 
Under  particular  circumstances,  it  mig^ 
be  introduced  with  advantage  into  man/ 
partsof  England  where  it  is  now  unknown. 
The  only  counties  in  which  it  is  cultivated 
to  a  moderate  extent  at  present  are  Nor* 
fdk  and  Suffolk,  where  it  is  called  (raaA* 
If  a  small  patch  of  buck-wheat  is  oce»* 
sionally  met  with  elsewhere,  it  is,  in  gene* 
ral,  mionly  for  the  isake  of  encouraging 
game,  piarticularly  pheasants,  which  ara 
extremely  fond  of  it 

When  buck-wheat  is  cultivated  as  m 
regular  part  of  a  rotation,  it  is  generally 
after  the  land  has  been  considenibly  ex* 
hausted  by  former  grain  crops,  and  ma* 
nure  cannot  be  had  in  suflicient  abundance 
to  recruit  it  It  will  produce  a  bettet 
return  than  oats,  and  l^ve  tiie  land  in  m 
better  state,  espedally  in  warm  and  dry  sea* 
sons.  On  richer  and  better  soils  it  may  be 
occasionally  a  good  substitute  for  baney, 
when  the  land  cannot  be  properly  deaned 
and  tilled  suffidentiy  early  in  spring ;  fx 
it  allows  a  frill  month  more  to  prepare  tlie 
ground ;  and  in  this  one  month,  if  it  be 
hot  and  dry,  a  good  tillage  may  prodnee 
nearly  all  the  advantage  of  a  summer  fill* 
low.   Buck-wheat,  <m  good  land,  irill  pro* 
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imot  mttAj  at  v»l«Able  a  crop  as  barley, 
tkmgh  it  is  certainly  taore  precarious; 
the  seeds  sown  with  it  will  probably  pro- 
4aoe  note  grsas  or  cioyer  than  tksy 
voold  if  sown  witk  barley;  Ibr  b«ck- 
wlMat»  sown  thiii»  as  it  always  should  be 
IB  this  casCi  does  not  choke  die  grass,  bat 
■heUers  it  fipom  the  soorohing  rays  of  the 
tun;  and  as  it  draws  the  land  less  thaa 
•ay  aUier  grain,  it  levres  it  in  better  heart 
Cmt  the  cwver.  It  has  been  strougW  re- 
oamaended  to  be  sown  on  good,  dean, 
light  landf  after  winter  tares  ha^e  been 
«&er  M  off  by  sheep  or  cot  green  for 
horses.  By  this  means  the  root  weed% 
which  bad  been  smothered  by  the  tares 
and  pkMgfaed  np  immediately  after  the 
tares  were  oS,  will  not  haye  time  to  spring 
np  again;  the  rajud  growth  and  the  shade 
ofthebodi-wheat  eiectually  keep  them 
down,  and  prevent  the  annual  weeds  from 
ooing  to  seed.  Thus  a  crop  is  obtained 
between  die  tares  and  the  wheat,  and  the 
land  is  kept  perfectly  dean.  This  is  men* 
tioaed  by  Arthur  Youngs  in  the  Sunrey 
•f  Snffidk,  as  a  soeoeisftil  practice,  and 
■mmgiyreoomBMnded.  Bu^-wheatmay 
he  ploilghed  into  the  ground  in  a  green 
•tite.  For  this  purpose  it  is  sown  toler- 
•hl^  dikk,  and  wh^  the  plant  is  in  its 
greatest  yigour  and  in  IhU  blossom,  a 
reUer  is  pMsed  oyer  the  crop  to  lay  it 
level  widi  the  ground.  The  plough,  with 
the  addition  of  a  skim  coulter,  turns  it 
needy  into  the  flurows  and  completdy 
buries  it.  It  soon  decays  fiom  its  own 
BMiaftare,  and  the  decomposed  parts  being 
incorporated  with  the  sml  gready  add  to 
its  fertility. 

On  poor  sandy  reclaimed  soils,  especi- 
ally if  they  are  trenched  to  a  couiKiderable 
depth,  biwk«wheat  may  be  sown  with 
gveai  advantage  for  the  purpose  of  being 
phiwghed  in  as  a  preparation  for  the  first 
cropoftuniiDS.  The  turnips  fed  off  by 
iheep  penned  on  them  wiU  enrich  and 
oonsolidate  the  ground  sufficiendy  for  a 
crop  of  corn  or  clover  and  grass  seeds. 
A  bushel  and  a  hal^  or  at  most  two 
bnshels,  is  an  ample  allowance  of  seed  for 
•a  acre;  the  cost  of  it  is  at  most  8s.  or 
lOs.  When  buck-wheat  is  ploughed  in 
for  manure,  care  must  be  taken  to  con- 
solidate the  surfeoe  of  the  land,  if  it  be 
U^t,  by  rolling  or  other  means,  for  the 


decaying  stems  leave  it  very  loose  and 
hollow :  but  if  the  sdl  is  teaadous  the 
air  which  is  let  in  mellows  it  and  makes 
it  crumble,  which  is  a  peat  advantage^ 
Provided  the  soil  be  stirred  to  a  eonsi* 
derable  depth,  so  that  the  roots  of  the 
buck-wheat  may  strike  deep  In  search  of 
nourishment,  however  poor  or  light  it 
may  be,  or  however  dry  the  weat£er,  it 
will  produce  a  good  crop  of  seed.  It  only 
wants  a  few  showers  at  first,  and  at  tte 
time  when  the  seeds  begin  to  be  formed. 
It  continues  to  jmt  forth  blossoms  for  a 
long  time,  and  if  the  first-formed  seeds 
should  not  be  so  foil  as  might  be  wished, 
the  latter  may  probably  imdLe  up  for  it. 
The  carefol  husbandman  must  ^Tamipy 
the  plants  at  different  periods,  aud  reap 
when  he  finds  the  greatest  quantity  of  ripe 
and  full  seeds.  It  is  not  possible  by  any 
management  to  have  all  the  flowers  crate 
to  sera  in  perfecd<m ;  but  under  fiivour- 
able  circumstances  from  four  to  five  quar- 
ters of  good  seed  may  be  obtuned  nom 
an  acre  of  well-tilled  hmd. 

Manure  is  seldom  or  never  laid  upon 
land  in  which  buck- wheat  is  sown,  be- 
cause even  where  manure  is  abundant  it 
is  reserved  for  other  crops  supposed  to 
require  it  more.  It  is  asserted  by  many 
that  manure  makes  die  buck-wheat  run  to 
haulm,  and  diminishes  the  enp  of  seed. 
That  this  may  be  die  cas^  with  iiyndi* 
cious  additions  of  dung,  we  are  not  in- 
dined  to  dispute ;  but  if  the  land  was 
tilled  to  a  sufficient  dei)th,  if  the  mannre 
was  well  prepared  and  intimatdy  mixed 
with  the  soU,  and  if  the  buck-wheat  was 
sown  thin  in  proportion  to  die  richness  of 
the  land,  we  have  no  doubt  that  it  would 
not  only  grow  high  and  8tr<mg  and  Uos- 
som  well,  but  w<mld  also  give  an  abun- 
dant crop  of  seeds.  The  reason  wkjc 
erofg  run  to  straw  and  are  defident  in 
com,  when  the  land  is  moist  and  has  been 
highly  manured,  is  that  the  manure 
plmighed  in  and  covered  only  with  a  few 
mches  of  soil  excites  an  extraordinair 
vegetation  in  the  young  green  plant,  whkh 
miuces  it  shoot  out  a  strong  vi^rous  stem ; 
but  by  the  time  of  flowering  die  dry 
weather  has  exhausted  the  rich  moisture 
of  the  manure,  and  the  plant,  pushinjr  ittf 
roots  dounwards  in  search  of  food,  mids 
a  less  fertile  soil  below,  out  of  winch  it 
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evmot  draw  the  materialt  to  torn  ft  fbll 
and  plump  seed.  Bnt  when  a  Mnl  is  nar 
tanUv  Tickk,  or  artificially  made  to  to  a 
considerable  depth,  a  ftrang  and  hig^ 
ttem  is  generally  the  foremmier  of  a 
great  bolk  of  seed,  as  is  often  seen  in  those 
oats  which  are  scattered  thinly  among 
winter  tares,  tiie  straws  of  which  are  like 
reeds,  and  the  grain,  if  allowed  to  ripen, 
is  always  both  heavy  and  abundant 

Back-wheat  is  sometimes  cut  in  its  ten- 
der state  lor  soiling  cattle.  It  is  said  to 
increase  the  milk  of  cows  greatly :  it  is 
also  occasionally  pattored  by  sheep. 
There  la  a  diversity  of  opinion  on  its 
qualities,  some  ^peaking  highly  of  it,  and 
others  asserting,  and  with  some  appear- 
ance of  truth,  that  it  is  not  eaten  by  sheep 
or  cattle  in  preference  to  any  other  plant, 
and  that  it  has  a  stupifying  and  intoxi- 
eating  efifect  when  eaten  in  any  great  Quan- 
tity. V'poa  the  whole,  we  are  inclined 
to  think  that  its  value  is  chiefly  as  an 
addition  to  the  variety  of  plants  cultivated 
ibr  their  seeds,  and  as  a  cheap  vegetable 


Buck-wheat  m^  be  reaped  with  the 
fickle  or  mown  witii  the  scythe,  or  it  may 
be  pulled  up  by  the  roots.  The  latter 
meuKMl  is  recommended  by  some,  as  less 
likely  to  shed  the  seed  when  ftdly  ripe. 
In  dry  weather  it  is  recommended  to  cut  or 
poll  It  very  early  in  the  morning  or  late 
at  night,  when  the  dew  is  on  it,  and  not 
to  move  it  much  in  the  day.  It  may  be 
lied  up  in  sheaves  or  put  into  small  heaps, 
m  is  done  with  peas.  In  either  case  biras 
most  be  caiefhlly  scared  away,  or  they 
will  take  a  large  share  of  the  produce. 

Bo^-wheat  as  a  grain  may  be  given  to 
horses  instead  of  oats,  or  mixed  with 
them.  No  grain  seems  so  eageriy  eaten  by 
poultry,  or  makes  them  lay  eggs  so  soon 
and  to  abundantly.  The  meal,  when 
k  is  ground,  is  excellent  Ibr  fitttening 
cattle  or  ings.  The  flour  is  fine  and 
white,  but  from  a  deficioicy  in  gluten 
does  not  make  good  ftamented  bread.  It 
serves  well,  however,  for  pastry  and 
cakes :  crumpets  made  of  buck-wheat  flour 
3aten  irith  butter  are  a  ikvourite  dainty 
fcr  children  in  Holland.  A  hasty  pudding 
is  alstf  made  of  the  flour  with  water  or 
■ilk,  and  eaten  with  butter  or  sugar. 

O    a  oareAil  consideration  of  the  ^wa^ 


SODS  ftr  and  against  a  more  general  eolci* 
vation  of  bockpwheat  in  our  novtbem 
climates,  it  appears  to  have  certain  qnali* 
ties  which  make  it  well  worth  attenticB. 
As  it  belongsto  a  different Batwral  ftmily 
in  the  vegeisMe  kiindom,  it  is  probabli 
that  it  may  be  a  nseral  change  when  te 
land  has  been  too  long  crofiped  intk 
gramineous  plants.  It  may  impart  to' 
the  soil,  or  abstract  finom  it,  some  prin^ 
ciples  by  which  its  power  of  producing 
ouier  crops  may  be  increased.  This  can 
only  be  learned  with  certainty  by  repeated 
experiments ;  but  some  condderable  offset 
may  be  enected  firom  the  powerful  salts 
which  we  know  are  found  in  the  ashes» 
Its  use  as  a  manure  is  indisputable;  the 
only  thing  required  is  an  accurate  calcu- 
lation of  the  comparative  expense  of  its 
application,  with  that  of  bones  or  any 
other  purchased  maaiure,  taking  quality 
and  quantity  into  consideration.  A  lew 
experiments  on  an  extensive  scale,  and 
made  with  that  attention  to  minute  ciiv 
cumstanoes  which  is  so  often  neglected  i^ 
a^cultural  experiments,  and  repeated 
witii  perseverance,  might  place  the  eul^ 
tivation  of  biidi^-wheat  in  a  new  p(Hnt  of 
view. 

The  result  of  the  analysis  of  the  ashes 
produced  by  burning  buck-wheat  straw 
as  given  by  Vauquelm  is 

Carbonate  of  potash  .  •  29*5 
Sulphate  of  potash  .  .  8*8 
CartKmate  ra  lime  .  .  17*5 
Carbonate  of  magnesia  •    18*5 

Silica 16*a 

Alumina 10*6 

Moisture  and  loss      .    .      9* 


100 
These  results  will  no  doubt  vary  accord- 
ing to  the  soil  in  which  the  plants  have 
grown.  But  the  carbonate  of  potash  is 
so  abundant  that  it  has  been  suggested 
as  a  profitable  use  of  the  haulm  to  wn  it 
fi>r  the  purpose  of  obtaining  this  usefiil 
salt  This  abstraction  from  the  soil,  or 
addition  to  it  in  the  shape  of  loanure, 
must  produce  a  c(mstderabfe  effect  on  the 
fertility.  There  is  another  species  <^ 
buck-wheat  mentioned  by  some  authos^ 
as  superior  to  the  common^  and  mor' 
serving  of  culture  in  northern  climates ; 
it  js  ^ed  the  Pfli/^ib^  Taartamm^ 
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Twurt,  in  his  exoeUent  artide  *  Sneoeflsioii 
de  Cnhnre,'  in  the '  Conn  Complet  d'A^- 
enltnrer'  Paris,  1820,  speaks  highly  of  the 
Tartarian  buck-wbeat  It  is  yellower  in 
the  <xA<mr,  and  bears  a  smaller  seed^  but 
b  mnch  hardier.  Its  stabble  will  remain 
dive  daring  tfie  winter,  grow  oat  in 
spring,  and  produce  a  second  crop  the 
next  year  if  let  alone ;  but  this  does  not 
seem  any  great  advantage,  as  the  second 
€rop  is  Tery  apt  to  beovemm  with  weeds. 
Tnart  mentionsaerop  grown  in  the  Dqfwrt- 
ment  de  Tls^re  which  appears  extraordi- 
nary; 13  measures  sown  produced  1296 
measures,  or  more  than  a  hundredfold,  in 
a  feiy  dry  season.  Another  aentleman 
obtained  80  for  one.  Notwithstanding 
these  accounts,  Thaer,  who  has  repeat- 
edly tried  it,  sa^  that  '  its  produce  in  a 
field  is  so  insignificant  thiU  he  cannot 
Join  in  its  praise.'  (vol.  ir.,  s.  162).  Peiv 
baps  the  experiments  made  in  a  nch  ^mt 
in  a  garden  have  given  results  which 
multiplied  produced  die  above  extraor- 
dinary returns.  Agricultural  experimests 
«e  unfortunatelv  often  made  in  this  vray, 
and  consequently  give  very  fUlacious 
lesoltB. 

BURNT-EAR,  in  com,  is  a  disease  in 
%hich  the  fructification  of  the  plant  is  de- 
stroyed, and,  as  it  were,  burnt  up ;  hence 
its  English  name  and  die  corresponding 
term  of  charbm  in  French  and  brand  in 
German.  Burnt-ear  has  often  been  con- 
fioundedwith  smtU,  which  is  a  nmilar  but 
distinct  disease.  Thev  differ  in  this,  that 
in  the  Immi'-ear  the  black  powder  which 
spears  in  the  ear  is  external,  and  the 
grain  has  either  never  been  formed,  or  its 
poat  has  been  destroyed,  so  that  the  whole 
ear  appears  black  or  burnt.  The  powder 
Blso  has  nu  smell,  and,  hwis  easily  blown 
%wtij  by  the  wind,  or  shaken  off  in  the 
reaping,  little  of  it  adheres  to  the  com  or 
is  mixed  with  it  when  ground;  and  ex- 
cept the  loss  of  so  much  grain  as  would 
hate  been  contained  in  the  sound  ears,  no 
great  detriment  arises  to  the  quality  of  the 
eom.  The  smut,  or  nepper-brand,  on  the 
oontraiy,  is  contained  in  the  body  of  the 
graun,  which  retains  nearly  its  natural 
form,  and  is  carried  along  with  it  into 
the  bam.  It  is  only  in  the  thrashing  or 
g;rinding  that  the  diseased  grain  oom- . 


monly  called  smut-ball,  is  broken,  wbm  a 
fetid  black  powder  is  dispersed  over  the 
sound  grain,  which  greatly  deteriorales 
the  flour,  and  renders  the  oom  unfit  for 
seed,  the  disease  beii^  perpetuated  by 
this  black  substance.  [Ubedo.]  Burnt- 
ears  are  generally  observed  in  particular 
moist  situations,  and  some  lands  are  muck 
more  subject  to  them  than  others.  The 
disease  has  been  often  attributed  to  damp 
and  warm  fogs  succeeding  very  dry 
weadier ;  and  hence  it  has  been  ima- 
gined that  it  was  caused  by  the  dews 
lodging  in  the  ears  and  producing  a 
species  of  rottenness.  But  microeo(»ne 
observations  have  decidedly  proved  that 
the  black  powder  consists  of  the  minute 
genns  or  seeds  of  a  rarasitical  mushroom, 
which  are  developea  in  tiie  growing  ears, 
and  live  on  its  substance. 

The  plants  attacked  bv  this  disease  may 
be  distinguished  looff  before  the  ear  makes 
its  appearance  out  of  the  sheadi  in  which 
it  is  enveloped  in  its  early  state.  There 
is  a  peculiar  ffreenness  of  the  leaf  observw 
able ;  and  when  the  plant  is  examined, 
the  young  ear  may  already  be  seen  at- 
tacked by  the  dis^MC  and  beginning  to 
put  on  a  spotted  and  black  appearance^ 
which  increases  as  it  ^ws,  and  is  per- 
fected when  the  ear  arrives  at  the  state  in 
which  the  flower  should  appear.  In  some 
cases  the  plant  flowers  paitially  or  com- 
pletely, and  the  fecundati<m  takes  place, 
so  that  the  germ  is  developed;  but  it 
never  i^iproaches  to  maturity.  Its  outer 
skin  is  soon  destroyed  by  the  paradtical 
fongus,  and  the  whflSe  substance  converted 
into  a  black  powder. 

De  CandoUe,  one  of  the  best  modem 
authorities  on  the  physiology  of  plants, 
has  named  this  peculiar  minute  musnrooop 
the  Uredo  carbo,  which  he  distinguishes 
from  that  which  produces  the  smut,  and 
which  he  calls  uiredo  caries.  They  are 
easily  distinguished  by  the  nxe  and  smell. 
The  Uredo  carbo  is  composed  of  mneh 
smaller  globules  and  destitute  <^  smell : 
both  seem  to  be  propagated  like  odier 
cryptogamous  plants,  by  means  of  ex- 
tremely minute  seeds  or  germs,  which  are 
carried  alone  with  the  sap  into  the  cir> 
culation  and  vegetate  in  the  eaif  where 
alone  it  vppean  that  they  find  the  oop- 
ditioDS  nectfiary  to  their  growth* 
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Mr.  Benedict  Prevott  has  anerted  that, 
baTiDg  plaeed  the  black  dust  of  burtit- 
ctfi  of  wheat  in  distilled  water  at  the 
temperature  of  10**  of  the  centigrade  ther- 
mometer (about  50^  of  Fahrenheit's),  he 
obierved  that  diejr  swelled  to  twice  their 
original  sixe,  and  pushed  out  oblong  tuber- 
"des,  wludi  lengdiened  to  fiye  or  six 
times  their  diameter,  and  that  thej  aft^- 
wards  divided  into  several  branches. 
Afba  a  few  ^ys  minute  grains  were  ob- 
•enred  in  the  vessels,  and  the  original 
rioboks  showed  an  appearance  of  cells, 
from  which  the  grains  nad  been  ejected. 
The  natural  ooncluaon  fitnn  this  observar 
tion,  if  it  be  correct,  is,  that  the  globules 
are  real  bulbs  or  germs  of  micro6cq>ic 
mushrooms,  which  are  developed  by 
noistiire  in  ihvonrable  situations ;  and  to 
these  the  name  of  Viredo  has  been  given, 
one  spedes  being  the  Undo  carbo,  which 
tttscks  the  external  parts  of  the  grain, 
ind  the  other  Uiredo  cariet^  which  srows 
widiin  the  grain  itselt  (See  Mr.  Bene- 
dict Prevost's  memoir  to  the  Institute  of 
France  in  1807.) 

It  is  doubted  b  j  some  whether  the  dis- 
eite  is  contagious,  because  they  have 
nofer  been  abte  to  prodnce  it  by  shaking 
tibe  Mack  dust  of  burnt-ears  over  the  sound 
plants.  The  reascm  of  this  is  probably 
that  the  exhaling  vessels  of  the  sur&oe 
are  not  so  well  calculated  to  absorb  ex- 
tnneous  matter,  which  can  mdy  enter  b^ 
the  spongioles  of  the  roots.  iUthongh  it 
is  much  less  dangerous  than  the  smut, 
because  it  is  readily  dispersed  by  the 
vinds,  vet  it  must  more  or  less  inftici  the 
soil,  uid  hence  the  ^Usease  is  more  fre- 
^noit  where  it  has  ajypeared  before,  and 
▼here  those  grains  which  are  most  sub- 
ject to  the  di^ase,  such  as  wheat,  barl^, 
snd  oats,  have  been  sown  in  too  rapid 
neeession.  As  it  does  not  adhere  to  the 
grain,  steeping  and  washing  are  not  so 
tertain  remedies  against  the  infection  as' 
hi  the  case  of  smut; but  the  best  pre- 
•enrative  is  to  drain  the  land  well  and 
keep  it  in  ppood  heart,  so  that  the  |dants 
may  be  vigoroos  and  able  to  redst  the 
attacks  of  uie  parasite:  for  it  is  a  well- 
known  fiust,  that  weak  plants,  as  well  as 
imiiial8,are  much  more  exposed  to  the 
ittacks  of  paramtical  plants  or  aninuJs 
Ifaia  those  that  axe  vigorous  and  robust 


A  judicious  change  of  crops,  or  a  well* 
estf&lished  rotation,  will  in  general  secure 
the  com,  which  is  sown  m  its  proper 
course,  firom  the  infection  of  the  Undo 
carbo^  provided  the  preparation  of  the  land 
be  such  as  to  ensure  a  healthy  v^et»- 
tion.* 

As  thb  disease  is  extremely  common^ 
it  has  obtained  various  names  m  different 
parts  of  the  country.  In  England  it  ia 
best  known  by  the  names  of  blacks^ 
iH^nd,  or  burnt-ear;  and  it  is  often  called 
smut,  from  the  supposidon  that  it  is  a 
variety  of  the  same  disease  which  attacks 
the  external  part  of  the  fructification  be- 
fore ibm  skin  of  the  grain  is  formed. 
Whether  there  may  not  be  some  truth  in 
this  latter  supposition,  notwithstanding 
the  opinion  before  quoted,  we  do  not  at 
present  presume  to  determine. 

BUTTER.  The  preparation  of  butter 
is  an  important  part  of  rural  economy. 
When  salted  it  is  extensively  used  as 
provision  for  domestic  use  and  m  the  vic- 
tualling of  ships,  and  is  a  considerable 
article  of  commerce.  Butter  is  the  fiit  or 
oleag^ous  part  of  the  milk  of  various 
animiBds,  principally  of  the  domestic  cow. 
The  milk  of  the  cow  is  composed  of  three 
distinct  ingredients,  the  curd,  the  whey, 
and  the  Imtter;  the  two  first  form  toe 
largest  portion,  and  the  last  the  most 
valuable.  The  comparative  value  of  the 
milk  of  different  cows,  or  of  the  same 
cows  fed  on  different  pastures,  is  estimated 
chiefly  by  the  quantity  of  butter  contained 
in  it;  and  in  this  re^«ct  some  breeds  of 
cows  are  fisur  superior  to  others.  The 
union  of  the  component  parts  of  milk  is 
chieflv  mechanical,  as  they  separate  by 
subsidence  according  to  their  specine 
gravities^  the  oream  being  the  lightest, 
and  the  curd  the  heaviest;  the  curd  how* 
ever  requires  a  slight  chemical  change 
for  its  separation  from  the  whey,  whidi 
at  the  same  time  produces  a  pecimar  acid 
called  Hake  lactic  acid.    From  the  moment 


*  Steeping  the  aeed  In  brine  or  ftale  urine,  amd 
drying  It  with  firesh-bamt  lime,  as  is  nsually 
done  with  wheat,  is  however  a  usefal  precaution, 
which  should  be  adopted  also  with  barley  and 
oats,  whefpver  burnt-ears  have  appeared  in  pre^ 
ceding  crops:  sulphate  of  copper  is  atiA  to  b« 
moie  eificacious  than  oommoa  salt. 
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tiiat  milk  if  drawn  from  the  oow  it  begins 
to  be  affected  by  the  air  and  efaanges  of 
temperatare,  and  circomstanoes  aln^pst 
imperceptible  to  oar  senses  will  materially 
aflfect  its  quality.  Hence  the  importance 
of  extreme  care  and  attention  m  erery 
step  of  the  process  of  tfae  dairy,  especially 
in  making  batter. 

The  cows  shoold  be  milked  in  the  eool 
of  the  morning  and  erening;  they  should 
not  be  mnch  driven  immediately  before 
milking,  and  it  is  best  to  bring  them  to 
tiie  place  of  milking  some  time  b^ore  the 
operation  be^ns.  In  some  situations  it 
Is  better  to  milk  them  in  the  pastures  and 
carry  tiie  milk  home ;  in  others  to  drive 
the  cows  gently  to  the  cow-stall.  In 
Boontunons  countries  the  first  mode  is 
generally  adopted,  because  the  cows  iue 
M  to  leap  down  steep  places,  and  ^lake 
the  milk  in  their  udder  more  than  is  done 
by  carryinr  it  in  the  pail.  The  same 
practice  holds  ^ood  in  Holland  from  an- 
other cause,  which  is,  the  distance  of  the 
pastures  fnm  the  home-stall,  and  the 
iheility  of  trannxyrting  the  milk  in  small 
boats,  all  the  best  pastures  being  sur- 
rounded by  small  canals  communicating 
with  the  greater ;  so  that  the  milk  may 
be  carried  several  miles  without  the  least 
agitation.  In  England,  where  the  pas- 
tures frequently  surround  the  habitation 
of  the  dairyman,  the  cows  are  generallv 
driven  home  twice  a  day  to  be  milked. 
As  the  sHghtest  acidity  or  putrescence 
immediately  causes  an  intonal  chemical 
aetion  in  milk,  it  is  of  the  greatest  im- 
portance that  the  place  where*  the  cows 
are  milked,  and  the  perscms  j^mployed, 
should  be  of  the  greatest  purity  and 
cleanliness.  The  milkiug-house  should 
be  paved  with  stone  or  bri^  and  no  litter 
or  dung  be  permitted  to  remain  in  it  It 
should  be  washed  out  twice  a  day,  imoae- 
diately  before  each  milking;  which,  be- 
sides ensuring  cleanliness,  produces  a  re- 
frreshing  coolness  highly  useful  to  the 
milk.  The  teats  of  the  cows  ^ould  be 
washed  clean  with  water  and  a  sponge. 
The  vessels  in  which  the  milk  is  drawn 
frrom  the  cow  should  be  made  of  very 
clean  white  wood ;  they  should  be  scalded 
immediately  after  having  been  iised,  and 
.  then  exposed  to  the  air,  so  as  to  be  per- 
fectly dry  bythenexttimeof  ifsingtluan, 


'Hn  or  copper  vessels  are  praforaUe  to 
wood,  becanse  they  are  not  so  eanly 
tainted,  and  are  more  easily  kept  clean. 
Where  these  are  used  they  mold  alwaya 
be  kept  bright  within  and  without,  \fj 
which  means  the  least  qieck  of  dirt  la 
immediately  diaoovered. 

The  milk  as  soon  as  it  is  brought  into 
the  dairy  is  strained  through  a  fine  sieve 
or  cloth,  in  order  to  remove  any  extr»- 
neous  matt^,  and  it  is  then  poured  into 
shallow  pans,  or  troughs  lined  with  lea^ 
The  best  pans  are  of  metal,  either  of  iron 
earefUly  tinned,  or  of  bran.  Such  pans 
are  cool  in  summer,  and  in  winter  allow 
<^the  application  of  heat,  whidi  is  often 
very  usefhl  to  make  the  cream  rise. 
When  leaden  troughs  are  used  they  aiff 
generally  fixed  to  the  wall,  and  have  a 
sHght  inclination  towards  one  end,  where 
there  is  a  hole  with  a  plug  in  it;  by 
drawing  which  the  thin  milk  is  allowed 
to  run  off  slowly,  leaving  the  cream 
behind,  which  runs  last  through  the  hole 
into  ihe  pan  placed  under  to  receive  it. 
The  milk  in  the  pans,  or  trough  is 
generally  four  or  iye  inches  in  depth, 
which  is  found  most  conducive  to  the 
separation  of  the  cream.  The  place 
where  the  milk  is  set  should  have  a 
thorough  draught  of  air  by  means  cl 
<^po6ite  wire  wudows.  The  sun  ^umld 
be  carelUly  excluded  by  high  buildings 
or  trees,  and  the  Hoot,  which  shorn 
always  be  of  brick  or  stone^  should  be 
ecmtinually  kept  moist  in  swnmer,  that 
the  evaporation  may  produce  an  equal 
ooel  temperature,  A  small  stove  in 
winter  is  a  great  iidvantsge,  provided 
smoke  or  smeU  be  most  oaremlly  avoided, 
and  the  temperature  be  carefully  regu- 
lated by  a  thermometer.  All  these  mi- 
nutiffi  may  appear  superfluous  to  lluMe 
who  have  no  practical  knowledge  of  the 
dairy,  and  many  dairymen,  who  cftunot 
deny  the  truth  of  what  we  have  stated* 
may  excuse  their  deviation  from  these 
rules  by  saying  that  good  butter  is  mpi^ 
without  so  much  care  and  trouble.  This 
may  be  true,  but  the^  cannot  ensure  ppod 
butter  at  all  times;  and  wh^  cleanlmess 
and  order  are  Inrought  to  a  regular  system 
the  trouble  di6a{^>ears.  It  is  well  known 
tiiat  even  the  comi^exion  and  tempera- 
ment (yf  a  dair^-womim  «re  not »  njitter 
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#f  iodiiEereiioe;  and  thai  however  dean 
Ab  may  be,  there  are  timea  idien  die 
JnaeniBMe  perniration  of  her  body  will 
Inre  a  powerml  effect  on  the  milk.  In 
Switieriand  men  are  chiefly  employed  to 
■ulk  the  cow8»  and  in  all  the  prooesi  of 
tiie  preparation  of  butler  and  cheeee. 
The  women  onlr  dean  the  ntensib,  and 
'  green  food  to  the  cows  when  they 


ear^grf 
are  kept 


are  kept  in  the  stable.  When  tiie  milk 
hat  stood  twelve  hoars  the  finest  parts  of 
the  eream  hare  risen  to  die  sorfiuse,  and 
if  tiiey  are  then  taken  off  by  a  Aimtwing 
dish,  and  immediaidy  chnmed,  a  ve^ 
delicate  batter  is  obtained;  but  in  gencff«l 
It  ia  left  twenty-fonr  hours,  wl^  the 
eream  is  collected  by  skimmings  or  the 
thin  milk  let  off  by  taking  out  the  plug 
in  the  troog^  All  the  cream  is  "put 
into  a  de^  earthai  jar,  which  should  be 
glased,  but  not  with  lead :  stone  ware  is 
the  best  More  cream  is  added  every 
day  till  diere  is  a  suffident  quantity  to 
chanit  which  in  modetale  dairies  is  every 
two  days.  It  is  usual  to  stir  the  cream 
ofteov  to  encourage  a  slig^  acidity,  by 
which  theproeesB  of  churning  is  aooe- 
leiated.  This  additj^  is  sometmies  pro- 
dnoed  b^  the  addition  of  vinegar  or 
lemon-jmee ;  but  however  this  may  fiu»- 
Utate  the  convernon  of  the  cream  into 
batter,  we  would  not  recommend  it,  as 
die  <^ality  is  deddedly  4]^uied  by  it, 
especially  butter  which  is  to  be  salted. 
It  has  beisn  asserted  by  some  authors  that 
holler  will  not  separate  ftom  the  butter- 
Milk  until  acidity  is  produced,  and,  no 
doubt,  there  is  more  or  less  of  lactic  add 
in  all  butter-milk;  but  perfecdy  fresh 
cream,  which  has  stood  <nily  one  ni^t, 
and  Is  churned  early  next  morning,  will 
generally  produce  exceUenl  butter  in  a 
quarter  of  an  hour  or  twenty  minutes  in 
summer,  and  no  add  taste  can  be  dis- 
•overed  in  the  butter^milk.  The  change 
by  which  the  butter  is  separated  in  a 
•olid  form  is  accompanied  bydie  derdop- 
Bientofheatiudiuming.  That  the  state 
of  the  atmosphere  with  re^>ect  to  deo- 
tridty  as  well  as  the  temperature  has  a 
powerful  influance  on  the  making  of 
Butter,  no  one  can  doubt  who  has  paid 
any  attention  to  the  effect  of  a  thunder- 
storm in  a  dairy,  especially  when  it 
«MQIi  at  tlie  time  of  ehurning.     Ai 


gradually  applied  to  all 
the  common  arts  of  lifb  some  aeemate 
experiments  will  jyrobably  be  made  to 
throw  lig^t  on  this  suMect,  and  an  deo- 
trometer  may  be  fbund  as  useful  in  a 
ddnr  as  a  diermometer  is  already. 

The  common  method  employed  to  se- 
parate the  butter  ftom  the  tlunner  portioa 
of  the  cream  is  br  strong  agitation.  In 
small  quantities  this  may  be  done  in  a 
botde ;  but  the  common  instrument  is  dw 
cAvm,  which  is  a  wooden  cask  rather 
wjder  at  bottom  than  at  the  ton,  covered 
with  a  rmmd  lid  with  a  hole  in  te 
centre.  Through  this  hde  passes  a 
round  stick  about  fimr  feet  long  inserted 
in  the  centre  of  a  round  flat  board  widi 
holes  in  it :  the  diameter  of  this  board  is 
a  litde  less  than  that  of  dM  top  of  the 
chum.  Various  improvements  mtve  been 
made  on  this  machine.  The  cream 
should  not  fill  above  two-thirds  of  the 
dium.  By  means  of  this  stick,  hdd  ia 
both  hands,  and  moved  up  and  down, 
the  cream  is  Tiolendy  agitated,  paasinff 
through  the  holes  in  the  board  and  roona 
its  e^  every  time  die  stick  is  raised  or 
deprened,  and  thus  eyery  portion  it 
brought  into  contact  widi  the  air.  In 
the  course  of  an  hour's  churning,  mora, 
or  less  according  to  dreumstanoes,  small 
kernels  of  butter  appear,  which  are  soon 
united  by  the  pressure  of  the  board 
against  the  bottom  of  die  chum,  and 
form  a  mass  of  solid  butter.  The  butler 
is  collected  with  the  hand,  and  placed  in 
a  shallow  tub  for  the  next  operation. 
The  butter^nilk  is  set  aside  for  the  pi^ 
or  for  domestic  use.  The  butter  is  still 
mixed  with  some  portion  of  buttermilk, 
but  much  of  its  quality  for  keeping-  de* 
pends  on  thdr  perfoct  separation.  The 
most  usual  way  is  to  sprmd  it  thin  in  a 
shallow  tub,  beating  it  with  the  hand  or 
a  flat  wooden  spoon,  and  wadiing  it 
rmeatedlj  with  dear  spring  water  until 
all  milkmess  disappears  in  the  water 
which  is  poured  off.  Some  experienced 
dairymen  pretend  that  the  butter  is  dete« 
riorated  by  much  washing,  and  therefiMV 
express  the  butter-milk  by  simply  b«!ating 
the  butter  with  the  hand,  k«>t  cool  by 
fieqnendy  dippinsr  it  in  cold  water,  or 
wi^  a  moist  doui  wrapped  in  the  form 
of  1^  ball,  whidi  waks  up  all  the  butter* 
o 
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miik,  Mid  IwTef  Hm  botftar  qvite  ^. 
Thk  opentMQ  requiKS  the  gnalett  at^ 
tntioB,  espedallj  im  'vracm  ipeather,  and 
BO  penon  tboM  -work  tke  butter  who 
hM  Boi  a  tery  cool  hand.  Thelettitta 
handled  the  better,  and  therefim  a  wooden 
fpeoB  or  apalda  is  mnoh  to  he  preferred. 

When  It  if  entirely  fieed  fimn  the 
hntt^Mnilk  and  of  a  pn^^ 
it  ii  divided  into  portkuM  ol  the  W(  _ 
raqdrod,  if  it  ie  to  be  intended  to  be  sold 
ftcML  The  mode  of  preparing  fr«ih 
hotter  Ibr  the  market  ie  enAcr  by  Making 
it  into  nth  of  two  ponnd%  or  into  Hat 
voond  eaket  of  one  peuad  or  half  a  poimd 
eadit  wliieh  are  mipreiwd  widi  lome 
igureoatina  round  pteeeof  wood  like 
a  hffge  leal,  henee  calkd  printe.  The 
rolls  are  nMde  obloiag  with  foor  sides 
sBgfaHy  flattened  br  lirowing  the  lamn 
ea  aetoBC  or  boari aaaoemv^ely  #n eacii 
ef  the  ftv  sMes,  and  Htm  on  the  two 
ends.  T^t  recpiires  sane  dexterity, 
wlkiohiasoon  aoqaived,  and  it  is  done  to 
avoid  nnn»msMry  handling. 

To  laahe  prints,  the  bdtter  is  first  made 
htto  hiAs,aad  tiien  applied  by|»ressure 
to  te  wood,  which  makes  the  impres- 
siaot;  the  sides  are  triamed  up  aUmg 
Ae  edge  of  the  wood,  and  the  whole  is 
pressed  acainst  a  maihle  or  wooden  dab, 
so  as  to  have  the  iaq^ression  nppeimoet, 
and  form  a  flat  oake.  The  wooden  print 
ia  readily  detached  by  holding  it  in  the 
left  hano,  and  ^ring  a  smart  blow  with 
tfie  right  npon  It  A  hde,  bored  throngh 
the  centre,  prerenti  the  adhesion  <^  the 
batter  from  the  ezdonon  of  the  air.  In 
Cambridgeshire  batter  is  made  up  into 
rolls  a  vwd  lo^g,  and  passed  throigh  a 
rin^  of  a  certain  diameter,  for  the  oott- 
vemenee  of  dividing  it  into  sbmU  portioBS 
withoot  the  troable  of  weighing.  Henoe 
the  hotter  is  said  to  be  sold  hy  the  yard. 

The  greatest  portion  of  the  bntter  thai 
is  made,  especially  at  a  distsace  from 
large  towns,  is  immediately  salted  and 
Mit  into  cadi,  which  osaaHy  contaia 
fifty-six  pconds,  and  are  eaUed  firicias. 
The  qaahty  of  the  sidt  osed  is  of  great 
ImporMmee;  tf  it  be  pore,  the  batter  wiU 
keep  its  flaToor  for  a  long  time,  hot  when 
it  is  impure  and  eoatains  bitter  and  ddi* 
qoesoen^  salts  the  batter  soon  becomes 
ftBcid.    The  DutelL  afe  ^ery  particolar 


in  this  ftkUL  They  ose  a  kind  of  mOI 
which  ia  made  by  dow  evaporatimi,  mod 
perfootfy  crystaUued.  The  salt  ia  inti- 
mately mixed  with  the  hotter.  Freai 
dnee  to  five  pounds  are  suffident  for  a 
fiifcin  of  fifty-six  pounds.*  The  caska 
are  made  of  efean  white  wood.  They 
are  carefiilly  washed  inside  with  strong 
brine  made  hot,  and  rubbed  over  wiS 
salt  The  butter,  bdng  quite  dry,  is 
pressed  dose  into  the  ca&k,  a  small  layef 
of  salt  havii^  been  first  put  on  the  bottom. 
Every  addition  is  carefoUy  ineoipon^ed 
with  the  preoedmg  portion.  If  there  ia 
not  a  Mffieient  quantity  to  fill  the  cask  al 
once,  the  surfooe  is  made  smooth,  aome 
salt  is  put  over  it,  and  a  doth  is  pressed 
doaeuponittoexdudetheair.  When  the 
remaindar  is  added,  at  the  next  chumind^ 
the  doth  is  taken  oifl^  and  the  salt,  w^S 
had  been  ||Ot  on  the  snrfoee,  careftdly 
reoMyved  with  a  spoon.  The  surfiuie  ia 
duff  into  widi  a  saudl  wooden  spade,  and 
laid  roug^  and  the  newly-aalted  butter  is 
added  and  incorporated  oompleti 
prevents  a  streak,  whi^  would  < 
appear  at  ^  place  where  the  two  pov^ 
tuMM  joined.  When  the  cask  is  foil,  aomt 
salt  is  pot  over  it,  aid  the  head  is  put  in* 
If  the  butter  was  wdl  freed  frwnaUtiio 
birtter-milk,  and  ^  sah  nosed  widi  it 
qoite  dry,  it  will  not  shriril  in  ^  cask, 
and  it  will  keep  its  flavonr  for  a  long 
time.  Shonld  there  be  n  appearanoe^ 
shrilling,  the  cask  mast  be  opened,  and 
mdted  batter  ponred  round  it  so  as  to 
fill  iw  the  interstioes  between  the  butter 
mid  Oie  cask;  in  this  way  it  will  not 
safier  in  its  qndity.  There  is  a  mode  <^ 
preserving  batter  for  domestio  use  with* 
out  salt,  m  the  fidlowing  manner:-— thn 
butter  is  set  in  a  demi  pan  over  the  fire 
and  Bidted  very  gently;  it  it  not  aUowed 
to  boil,  bat  is  heated  yery  neariy  to  tibe 
beiHnff-point  B^^erienoe  has  shown 
this  heoit  to  be  attained  when  the 
reiection  of  the  white  of  the  eye  ia 
distinctly  seen  on  the  snr&ee  of  the  butter 
on  looking  down  into  the  pan.  All  ^ 
vratery  munddeaare  tiien  ev^wrated,  and 
the  curd,  <^  which  a  portion  always  ra- 


*  The  following  niztnre  has  been  found  anpt* 
rior  to  salt  alone  in  caring  batter :— half  an  oonot 
of  dry  salt  poonded  fine,  two  dnumrof  sagar,  and 
two  daait  of  saltpetM,  fei  ttary  pMiii  of tet 
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mum  in  the  bstter,  and  which  is  one 
moaeoi  its  beoomiag  randd,  Mm  to  the 
bottom.  The  eftear  butter  is  poured  into 
Ml  eerthea  yessel,  and  eovered  ever  with 
paper;  and  abladder  or  a  pieee  of  leather 
9  tied  over  the  jar  to  exelade  the  air. 
When  it  is  oooled  it  moch  resembles 
hog^sbrd.  It  has  lost  some  <^itiflaToiuv 
but  it  is  mneh  superior  to  salt  batter 
hr  eolinsrj  piirposes»  and  espeeially  fbr 


The  Derooshire  method  of  Bialdiig  bat- 
ter differs  materially  from  the  commoa 
proeern  whieh  we  faiife  deseribed,  and  is 
peealiar  to  that  ooonty.  The  milk,  in- 
•tesd  of  beinf^  set  for  the  eream  to  rise, 
is  placed  in  tin'  or  earthen  pans,  holding 
iboat  eleren  or  twelve  quarts  each. 
Twebe  hoars  after  milking  these  pans  are 
pbeed  on  a  broad  iron  plate,  heated  by  a 
msU  fiimaoe.  The  milk  is  not  allowed 
to  boil,  bat  a  thiok  seam  rises  to  the  sar- 
ibee.  As  soon  as  small  babbles  begin  to 
tppesr  where  a  portion  of  this  is  remov- 
•d  with  a  spoon,  the  milk  is  taken  off  and 
allowed  to  oooL  The  thick  part  is  taken 
off  the  sorfiMe^  and  this  is  called  cUmUd 
oeam.  It  is  a  sweet  pleasant  snbslanee, 
■ore  Kibd  tiian  eream,  bat  not  so  solid 
ai  batter;  and  iseonsidned  as  a  dainty 
by  all  those  who  have  been  early  aceos- 
tmMdtoit  A^erf slight agitamm con- 
vnti  it  mto  real  batter;  after  winch  it  is 
tnsted  exactly  as  we  have  befiwe  de- 
•Bribsd.  It  does  not  appear  that  there 
11  any  pecotiar  advantag^  in  the  Defvm- 
ihiie  method. 

Another  method  of  making  bitter, 
wbieh  is  mote  genendly  adopted,  is  to 
dam  the  nulk  and  cream  together.  This 
aeihod  is  pomed  in  parts  of  Holland, 
Seotfaad,  and  Ireland,  and  is  said  to  pro- 
daoea  greater  abonflbnce  of  batter  from 
temmeqnanti^ofmilk.  IntheDatch 
method  the  milk  is  pat  into  de^  jars  in  a 
sool  place,  each  metd,  or  portion  milked 
It  one  time,  being  kept  separate.  As 
aoon  as  there  is  a  sli^^  appearance  of 
•eidity  the  whole  is  diamed  in  an  np- 
li^  dmniy  which,  from  the  quantity  of 
■iilk,  is  of  very  large  dimenmmis.  The 
phnger  is  thernbre  woriced  by  machinery 
Moved  by  a  horse,  or  sometimes  by  a  dog 
waUditf  in  a  wheel, which  he  tumsby 
biswi%faL    When  the  botlBr  beglw  to 


fbrm  into  small  kernels,  the  contents  of 
the  eham  are  emptied  on  a  siere,  which 
lets  the  butter-milk  ^ass  through.  The 
batter  is  then  formed  into  a  mass,  as  de- 
scribed befbre.  In  Ireland  the  process  it 
ver^  similar,  bat  the  milk  is  allowed  to 
amre  at  a  greater  degree  of  acidity,  whic^ 
is  a  defect 

In  Scotland  ihs  following  method  is 
porsoed:— the  milk  is  aUowed  to  cool  for 
six  hours,  and  then  pot  into  a  dean  vat. 
As  long  as  it  remains  sweet,  more  milk 
may  be  added,  but  not  after  any  additr 
is  produced.  It  is  then  coyerea  and  al- 
lowed to  get  sour,  till  it  coaffohites  at  the 
top;  ibis  coagulom  is  called  the  lapper, 
which  must  not  be  broken  till  the  butter 
ischumed.  When  the  clotted  milk  is  pot 
into  the  chom,  warm  water  is  added  so 
as  to  raise  the  temperature  to  70**  or  80% 
&e  whole  being  gradually  sdrred  in. 
When  this  is  properly  condncted,  the 
butter-milk  will  be  yery  pleasant  and 
wholesome,  with  a  sub-acid  taste,  the 
serum  and  curd  not  being  separated  from 
each  odier  for  some  time  after.  The 
butter  is  said  to  be  fiilly  equal  to  that 
made  from  cream  alone.  (Quarter^ 
Jowmod  cf  Ayvcnkwre^  Dec  1834.) 

Butter  is  a  most  yaluable  artide  of 
commerce,  and  a  «reat  source  of  wealth 
to  those  nations  wnich  produce  it  in  the 
greatest  perfection.  The  Dutdi  haye  hi- 
therto hM  the  pre-eannence:  but  there 
is  no  good  reason  why  the  ridi  pasture* 
in  Engluid  and  Irehnd  should  not  pro- 
duce as  good  butter  as  those  of  Holland* 
if  sufficient  attention  were  paid  to  the  mi- 
nutiiB  of  the  dairy,  to  the  purity  of  the 
salt  used,  and  especially  to  deanliness, 
for  which  the  Dutch  are  so  remarkable. 
The  quality  of  the  butter  depends  on  some 
yery  minute  drcnmstanoes,  ^Hiich  escape 
the  notice  of  all  superficial  obseryers. 
The  smalkst  partide  of  putrescent  mat- 
ter, accidentaily  added,  and  even  mere 
e£9uyia,  giye  a  turn  to  the  chemical  ac- 
tion going  on  from  the  moment  the  milk 
is  exposed  to  the  air,  and  they  tamt  die 
cream  more  or  less.  The  quantity  of 
pure  cream  which  rises  when  the  milk  is 
set  in  the  pans,  as  well  as  its  <iaa^>  ie 
influenced  by  these  circumstances.  Wtusik 
the  milk  curdles  before  the  cream  is  so* 
paraled»  it  is  almost  impoisible  to  pre- 
«2 
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▼ent  some  portion  of  the  cord  being  mixed 
with  the  bntter.  In  its  perfect1)r  fresh 
state  the  taste  is  not  affected  l)y 'this ;  but 
the  bntter  will  not  keep  fresh  above 
twenty-four  hours,  and  wnen  salted  so(m 
becomes  rancid.  Thus  a  greater  quantity 
is  produced,  but  of  inferior  quality. 
When  cheese  is  made  of  tiie  milk  from 
which  the  cream  has  been  taken,  it  will  be 
foimd  most  profitable  not  to  attempt  to  take 
off  all  the  cream  by  repeated  slamming; 
for  more  will  be  gained  in  the  better  qua^ 
Hty  of  the  cheese,  than  by  an  increase  in 
the  quantity  of  the  bntter,  at  the  expense 
of  the  quality. 

It  is  an  acknowled^  &ct,  that  such  are 
the  niceties  of  tiie  dairy,  that  great  experi- 
ence alone  can  ensure  a  produce  of  supe- 
rior quality,  and  tins  experience  would 
be  more  r^eidily  acquired  if  the  circum- 
stances were  accurately  observed  and 
noted.  We  would  recommend  to  those 
who  have  extensive  dairies  to  mark  by 
the  thermometer  the  temperature  of  the 
milk  and  cream  in  the  different  stages  of 
the  process ;  occasionally  to  test  the  acid- 
ity of  the  bntter-milk  by  means  of  alka^ 
lies;  and  to  note  any  peculiarity  in  the  at- 
mosphere by  an  electrometer.  A  few  ob- 
servations carefhlly  noted,  rented,  and 
compared,  would  throw  more  light  on  the 
true  causes  which  ikvour  or  oppose  the 
production  of  good  butter,  than  all  the 
guesses  that  have  hitherto  been  made. 

The  quality  of  the  butter  depends  ma- 
terially on  the  nature  of  the  pasture.  The 
best  is  made  from  cows  fsain  rich  natu- 
ral meadows*  Certain  plants  which  grow 
in  poor  and  marshy  scnls  give  a  disagree- 
lable  taste  to  the  butter.  The  common 
notion  that  the  yellow  flower  called  the 
butter-cup  gives  colour  and  flavour  to 
butter  is  a  mistake ;  cows  never  crop  the 
flovrer  if  the^  can  avoid  it,  and  the  whole 
plant  i/3  acnd  and  unpalatable.  When 
cows  are  fed  with  cut  grass  in  the  stable, 
the  butter  is  inferior,  except  in  the  case 
of  some  artificial  grasses,  such  as  lucerne. 
Turnips  and  other  roots  j^ven  to  cows  in 
winter  communicate  more  or  less  of  a  bad 
taste  to  butter,  which  is  corrected  in  some 
degree  by  means  of  a  small  quantit^r  of 
water  and  saltpetre  added  to  the  milk; 
^d  also,  it  is  said,  by  giving  salt  to  the 
cows  with  thdr  food.    But  there  is  no 


bntter  made  in  winter  equal  to  that  whidi 
is  made  where  the  cows  are  fed  entirely 
with  good  meadow  hay,  especially  <^w 
second  crop,  called  aliennath  hay,  whidi 
conti^to  few  seed-stalks.  [ArTotMATH.] 

The  yellow  colour  of  fine  May  butter 
is  frequentiy  imitated  artificially  by  mix- 
ing some  ground  annotta-root,  or  the 
jmce  of  carrots,  with  the  cream.  This  is 
easily  detected  by  the  taste  of  the  butter, 
winch  is  not  improved  by  it,  and  has  not 
the  peculiar  flavour  of  fine  grass  butter ; 
but  in  other  respects  it  is  a  harmless  ad- 
dition. Some  cows  give  a  much  yellower 
cream  than  others,  especially  the  Alder- 
ney.'cows ;  and  the  bntter  inade  from  it 
is  (^  a  peculiarly  fine  flavour.  When  a 
cow  has  lately  <»lved,  the  milk  is  also 
much  yellower,  but  this  soon  goes  off,  if 
it  be  not  tiie  natural  colour ;  and  the  but- 
ter made  by  minng  this  with  other  milk* 
although  of  a  dewier  colour,  is  not  im- 
proved by  it 

Accormng  to  the  accounts  of  the  pro- 
duce of  butter  from  different  countries 
and  various  breeds  of  cows,  we  may  state 
that,  on  an  average,  four  gallons  of  milk 
produce  sixteen  ounces  oi  butter ;  and  to 
make  the  feeding  of  cows  tor  the  dairy  a 
profitable  employment  in  England^  a  good 
cow  should  produce  six  pocmds  of  batter 
I>er  week  in  summer,  and  half  that  mnii- 
tity  in  winter,  allowing  from  six  we^  to 
two  mcmths  for  her  being  dry  before  oahr* 
ing ;  that  is,  120  lbs.  in  twenty  weeks 
alter  calving,  and  80  lbs.  in  tiie  remain- 
der of  the  time  till  she  goes  dry,— in  all 
about  200  lbs.  in  the  year.  If  she  pro- 
duces more,  she  may  be  considered  as  a 
superior  cow ;  if  less,  she  is  below  par. 
To  produce  this  quantity  the  pasture  must 
be  good ;  and  if  we  allow  mtee  acres  to 
keep  a  cow  in  grass  and  hay  for  a  year, 
which  is  not  venr  fer  tnm  the  marl^  titie 
butter  made  wiU  produce  about  loL,  at 
the  distance  of  fifty  miles  from  London, 
if  it  is  sold  in  a  firesh  state,  and  the  calf 
about  1 5s.  at  a  week  old.  This  does  little 
more  than  pay  rent  and  expenses;  the 
profit  must  be  made  by  fee<ung  pigs,  or 
making  skim-milk  cheese. 

An  udlierior  kind  ^f  butter  is  made  in 
some  cheese  didries  frt>m  the  oily  portion 
of  the  milk  skimmed  from  the  whey, 
which  18  set  in  pans  like  milk  after  tius 
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clieete  has  been  made.  It  is  sold  at  an 
inferior  price  to  labourers,  and  seldom 
comes  to  market  It  is  totally  unfit  for 
nlting  and  keeping.  It  is  krown  by  the 
name  of  wheif  hitter* 

CABBAGE.  There  are  sereral  v^ 
oes  of  the  genns  bnuaica,  or  cabbage, 
which  comprehends  the  turnip^  the  r<qte, 
the  cole,  and  the  common  culinary  cab- 
bage, or  brassica  oleracea.  The  innu- 
merable varieties  arise  from  difference  of 
soil  and  culUvadon ;  and  as  all  the  cab- 
bage tribe  form  hybrids,  new  varieties  are 
eoDtinnally  produced.  This  is  effected 
by  the  bees,  when  different  sorts  are  in 
flower  at  the  same  time.  The  pollen  ad- 
heres to  their  body  as  they  seek  honey  in 
the  flowers,  and  being  deposited  on  the 
pistils  of  other  sorts,  impregnates  the  ger- 
vuen.  Hence  only  one  variety  of  cabba^ 
ihoold  be  in  flower  at  the  same  time  m 
any  garden  or  field,  when  we  wish  to  keep 
the  sort  unadulterated;  particularly  u 
•ome  sorts  have  ezpanden  leaves  and 
others  close  heads.  It  is  thus  only  that 
the  excellent  small  miniature  cabbage, 
wlucfa  grows  on  the  stem  of  the  Brussels 
roroot,  can  be  kept  in  perfection.  The 
duferent  sorts  of  cabbages  most  prised 
for  the  garden  are  chiefly  divided  into  the 
ekise-h^rting  and  the  spreadiifg.  Of  the 
first,  the  York  and  the  Savoys  are  the 
most  common;  of  the  hitter,  the  cole- 
worts  and  Scotch  kale. 

In  order  to  have  a  regular  succession 
of  cabbages  the  seed  should  be  sown  at 
different  times,  from  the  beginning  of 
spring  to  the  autumn.  The  early  sown 
will  run  to  seed  the  same  year;  the  later 
•own  will  increase  more,  produce  larger 
and  firmer  heads,  and  will  not  go  to  sisd 
till  the  next  season.  Some  sorts,  it  b 
•aid,  will  continue  to  produce  leaves  for 
several  ^ears,  iiT  they  are  regularly  taken 
^  and  if  the  seed  stem  is  prevented  from 
•hooting  by  cutting  it  down  as  soon  as  it 
beg^  to  appear.  Thus  a  perennial  cab- 
bage-tree IS  produced,  whidi  yields  abun- 
d^oe  of  food  for  sheep  and  cattle. 

Cabbage  plants  are  generally  raised 
first  in  a  seed-bed;  when  they  are  in- 
tended hr  early  produce  they  are  sown 
beftre  winter,  and  protected  by  shelter, 
•r  under  glass  franies.    In  this  manner 


strong  plants  may  be  had  early  in  springi 
which  planted  out  in  April  will  prodoM 
fine  cabbages  by  July  or  August  Thoat 
which  are  raised  on  a  large  scale  an 
generally  sown  in  March,  and.  planted 
where  uey  are  to  remain  in  June  or 
July.  When  they  have  been  picked  out 
from  the  seed-bed  very  ^oung,  and  allow 
ed  to  get  to  a  good  sue  in  a  piece  of 
ground  prepared  for  the  purpose  befbre 
being  finally  transplanted  m  we  field,  the 
success  is  more  certain,  and  it  will  weU  re- 
pay the  additional  trouble.  These  come  to 
perfection  in  autunm,  and  may  be  taken 
off  the  ground  as  they  are  wanted.  Sotat 
kinds  are  so  hardy  that  they  will  bear 
the  severest  frosts,  and  remain  covered 
with  snow  finr  a  considerable  time  wi^ 
out  damage.  Such  are  the  green  eurljr^ 
leaved  cabbages,  or  Scotch  kale,  whioh 
fi>rm  no  close  head,  but  consist  of  spread- 
ing leaves.  The  great  portion  of  nutr^ 
tive  matter  in  tiie  leaves  and  stems  of 
cabbajKes  has  made  them  an  important  o^ 
ject  of  cultivation  wherever  much  cal^ 
is  kept,  and  where  the  land  is  fitvourahle 
to  their  growth. 

The  cultivation  of  cabbages  is  the  saiie 
in  the  field  as  in  the  garden,  except  that 
on  a  large  scale  less  attention  is  piud  to 
each  plant,  and  the  spade  is  superseded 
by  the  plough  and  other. instruments.  A 
good  and  nUher  stiff  loam  is  best  adapted 
to  cabba^  They  retjuire  a  consid^w 
able  portion  of  manure  if  the  land  is  not 
naturally  rich,  or  if  they  are  cultivated  ad 
a  part  of  a  re^lar  rotation.  There  is  no 
vegetable  which  produces  so  large  a  po(^ 
tion  of  food  for  cattie  on  the  same  spaoe 
as  the  cabbage,  provided  the  soil  suits  ill 
growth.  Though  it  impoverishes  the 
ground,  this  should  not  prevent  its  being 
extensively  cultivated,  provided  the  nouir> 
ishment  it  produces  compensates  for  the 
additional  manure  required.  The  great 
advantage  in  the  cultivation  of  the  cab» 
bage  is,  that  a  great  portion  of  its  sub- 
stance is  restored  to  the  ground  in  all 
well-regulated  fiinning  establishments,  in 
the  shape  of  the  dung  and  urin^  of  the 
cattie  ted  upon  them.  It  is  asserted  by 
experienced  agriculturists  that  in  this  re- 
npect  it  is  superior  to  the  common  turnip. 
The  cultivation  of  the  cabbage  on  a  hirge 
scale  is  by  no  means  so  general  o^tSe 


Digitized  by  C^OOQ IC 


CABBAGE. 


[    86      1 


OABBAOS. 


«eil8  well  adapted  to  them  m  mig^  be 
wished.  This  is  proboMy  owing  to  tiie 
traoUe  of  tmnsplaBtiiig,  and  the  oeea- 
iioiial  ftdlnre  of  the  punts  in  yerj  drj 
weather.  But  the  titmble  and  expense 
nay  be  greatly  diminished  by  attention 
and  metMd.  The  plants  maj  be  raised 
in  foch  abasdance,  by  having  a  fegular 
garden  for  the  piupose,  XhtA  mey  may  be 
transplanted  at  Tarioos  times,  and  tiie 
plants  placed  so  thick  as  to  allow  ibr  fhil- 
vres,  whilst  those  which  are  snperflnoos 
may  be  hoed  out  The  cause  of  fldlnre 
is  generally  ia  the  careless  manner  ot 
planting.  tMea  tsre  nsoally  made  in  tiie 
ground  with  some  bhmt  instrument,  tiie 
plants  are  put  in  wi^out  its  beinff  noticed 
whether  the  roots  are  doubled  up  or 
ttraigfat,  whether  the  earth  is  pressed  dose 
to  the  roots,  or  vacancies  are  left  between 
them  and  the  soil,  ia  which  case  they  can- 
not tike  root  properly.  The  ground  hay- 
li^  been  well  prepared,  and  b^ng  in  good 
heart  and  tilth,  the  plough  should  q>en  a 
deep  and  narrow  ntrrow.  The  plants 
ha^ng  been  careftdly  taken  up  withoirt 
breakmg  the  fibres  of  the  root,  the  tops 
Should  &  oirt  off  to  about  six  inches  fnm 
ft&  crown,  women  and  children  shouM 
Ihen  go  alone  die  ftirrow  with  baskets  in 
wMch  the  jlants  are  carefblly  laid,  and 
jAace  ihem,  at  the  distance  of  eighteen 
Mches  or  two  feet  from  each  odier,  against 
the  earth  which  has  been  just  turned  over 
by  the  plough,  so  that  the  bottom  of  the 
foots  shiQl  lie  alone  the  newly-made  ridge, 
and  the  crown  of  me  plant  be  on  a  level 
with  tiie  surface  of  the  ground ;  a  slight 
push  will  make  it  adhere  to  the  fresh  soil. 
If  some  rich  mould  is  mixed  widi  drain- 
Bigs  of  the  dung-bill  or  ditch-water  to  tiie 
ttmsistency  of  soft  mud,  and  the  root  of 
eadi  plant  is  dipped  in  a  pail  of  this  mix- 
ture immediately  before  planting,  the 
|Aants  will  seldom  fiiil.  The  plough  in 
returning  covers  all  these  roots  wiSi  the 
earth  of  the  next  ftirrow ;  and  a  man  fol- 
lows and  presses  his  foot  obliquely  against 
the  ftirrow  slice  at  the  place  wheine  the 
head  of  the  plant  appears.  The  plough 
ttien  takes  two  shallower  and  broader  ftir- 
rows,  or  leaves  a  space  of  two  foet  be- 
tween the  las^made  furrow,  and  forms 
another  in  which  plants  are  again  placed 
and  eovered  up  as  before.    The  rows  will 


tfras  be  three  feet  wide.  If  the  cabbages 
are  of  a  large  sort,  every  alternate  plant 
may  afterwards  be  cut  off,  dther  as  soon 
as  they  are  feirly  rooted,  or  when  ther 
have  acquired  a  moderate  size ;  in  which 
case  they  will  afford  excellent  food  for 
cows  and  i^gs,  although  not  suffident  to 
stall  cattle  upon.  The  repeated  use  of 
the  plough  and  horse-hoe  between  the 
rows  is  neeessanr  for  the  growth  dT  te 
cabbages,  as  well  as  highly  usefttl  to  dean 
the  Ifuid.  B^  this  mode  of  cuMyatioii 
much  labour  is  saved,  the  risk  of  the  ftiil- 
ure  of  the  jdants  is  greatly  diminished, 
and  if  tiie  ground  has  been  well  prepared 
and  suffidentlv  manured,  an  astonishing 
wdght  of  solid  food  for  cattle  is  obtaine£ 
The  best  sort  to  plant  in  the  fidd  is  the 
large  red  or  the  Scotch  drum-head  cab- 
ba^.  Shoidd  the  ground  be  of  great  fer- 
tility, and  at  the  same  time  compact,  the 
large  Strasburg  cabbue,  which  erows  to 
Ike  wdgfat  of  60  and  even  80  lbs.,  will 
produce  an  enormous  weight  of  food* 
This  eabba^  is  common  in  Germany. 

When  given  to  cattle  or  sheep,  cab- 
bages should  be  sliced  in  the  same  man- 
ner as  turnips  or  beet-root  When  milcli 
cows  are  fed  with  them,  all  the  decayed 
leaves  should  be  carefoUy  taken  off  and 
given  to  store  cattle  or  pigs;  for  ^ese 
are  the  chief  cause  of  tiie  hm  taste  which 
the  milk  and  butter  acquire  teota  this 
food.  [Butter.]  For  bullocks  cabba^ 
and  oil-cake  are  excellent  food,  and  in- 
crease their  flesh  rapidly.  For  sheep 
they  should  be  sliced  and  given  to  them 
in  troughs  in  the  field  where  the  cabbages 
grow,  or  on  grass-land  which  requires  to 
be  manured.  In  England  the  sorts  which 
have  a  dose  bead  are  preferred;  but 
where  labour  is  abundant  and  forage 
scarce,  as  in  France,  the  branching  sorts 
are  thought  more  profitable,  because*  the 
leaves  may  be  taken  off  repeatedly  and 
will  grow  again.  The  thou8and-hea<kd 
eabbi^,  and  the  large  cabbage  of  Pmton, 
as  well  as  the  tall  cabbaee,  called  chtm 
ctufoHer,  which  ^ows  witn  a  stem  ax 
feet  high,  and  gives  large  broad  leaves 
without  any  close  head,  are  greatly  pre- 
ferred in  France  to  the  sorts  whi<m  bear 
dose  heads. 

Cabbages  are  subject  to  a  ]>eculiar  cBs- 
ease  when  repeatedly  planted  in  Ae  i 
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gromd;  the  bottom  of  die  stem  ei 
and  the  plant  beoomet  nekl^.  This  3is^ 
ease  is  ^ed  clubbing,  and  is  occasioned 
by  an  insect,  which  deposits  its  eggs  m 
the  substance  of  the  stem  where  it  joins 
the  root:  the  organization  of  the  pfamt  is 
deranged,  and  the  cabbages  ne^ercometo 
peifbction.  The  only  remedy  for  this 
disease  is  to  change  the  eoltiyatioDv  and 
fyr  a  time  to  phint  no  cabbages  en  the 
ground  which  produces  dabbed  plants, 
but  to  trench  it  op  well,  and  expose  it  to 
the  winter's  frost  in  ridges:  qudk-Ume 
should  be  pot  on  it,  but  no  manure ;  and 
other  Tegetables  of  a  difiiefent  class 
should  be  sown  for  two  or  thiee  years. 
After  this  it  may  be  ocmsidered  as  puri- 
fied* and  cabbages  may  safely  be  planted 
there  asain.  In  the  fields,  where  the  cab- 
bages do  not  retom  so  frequently  on  the 
same  ground,  this  disease  is  seldom  found. 
The  depredations  of  caterinllars  and  slugs 
are  sometimes  yery  great ;  the  ontr  means 
of  prevention  is  to  ^ck  them  on  as  soon 
as  mey  appear:  ducks  and  fowls  in  this 
ease  are  excellent  helps,  the  finrmer  espe- 
cially, for  clearing  the  groond  of  slugs. 

In  Grermany  there  is  an  immense  ooo- 
tamption  of  ttie  large  white  cabbage  in 
tiie  form  of  the  national  mess  called  Jour 
havt.  This  is  prepared  in  the  following 
manner: — ^Ihe  cabbages  are  sliced  thin 
b^  hand,  or  by  a  mi^hine  like  a  tomip- 
tticer,  of  the  same  kind  as  that  by  which 
French  beans  are  sliced  in  Holland. 
[BsAN.]  The  bottom  of  a  cask,  of 
which  ue  heaa  has  been  taken  out,  is 
eoyered.  with  salt,  and  a  layer  of  thin- 
sliced  cabba^  six  inches  thick  is  laid 
oyer  it;  on  this  a  qoantity  of  sidt  is  spread, 
and  another  layer  of  cabbage  mixed  with 
some  jumper-berries  and  whole  pepper ; 
and  thos  salt  and  cabbage  alternately  un- 
til the  cask  is  filled.  A  round  board  is 
&en  put  into  the  cask  so  as  nearly  to  fill 
it^  and  on  this  a  heayy  weight  of  stone  or 
metal  is  hud.  As  the  cabbage  forments 
and  sinks,  the  cask  is  filled  up  with  fresh 
salt  and  cabbage.  After  some  time  the 
expressed  juiee  is  pcmred  o£^  some  water 
with  salt  dissolved  in  it  is  poured  over, 
and  ehanaed  uatil  it  eeases  to  rise  with  a 
seam  mid  fmtid  smell;  the  cabbage  h 
then  in  a  fit  state  to  be  k^  A  cloth  is 
laid  over  xl»  and  over  this  the  nnmd 


beard  and  weif^fs.  Wlien  aay  portSen 
is  taken  out  for  use,  a  suflleient  portidii 
of  brine  is  allowed  to  remain  over  tile 
mass  to  exdode  tiie  air ;  and  tiie  elotii, 
board,  and  wdghls  are  replaced  as  long 
as  any  cabbfM;e  remains.  This  stmr  Anmf, 
when  washed  with  soft  water  and  stewed 
with  bacon  or  salted  meat,  is  a  very 
wholesome  ^ish,  and  much  relished  Inr 
&ose  who  have  been  early  aecostomed  to 
it  In  long  voyages  it  has  been  found  to 
be  an  admSable  preservative  against  the 
sea-scurvy. 

CALF.  The  rettrin|r»^d  fotteidiig  6f 
calves  is  a  very  impcMrtant  part  ofrurAl 
economy,  and  on  the  eaere  with  whidi  this 
is  dmie  depends  much  of  the  profit  «f 
grass-land  in  particolsr  situations.  In 
the  dairy  districts  ^  milk  is  so  valuable, 
that  calves  are  got  rid  of  as  soon  m  jpo^ 
sible.  In  some  countries  tiiey  are  killed 
when  only  i^  few  days  dd,  and  the  fiedi 
is  of  litde  value,  being  very  soft  and  taste- 
less. In  others  the  flesh  of  very  young 
calves  is  conddered  unwhdesome,  and 
penalties  have  been  imposed  on  those  who 
kill  a  cdf  before  a  eertdn  age.  This  is 
the  case  in  France  and  Switierland, 
where  ten  days  is  the  earliest  time  at 
which  a  calf  is  permitted  tobe  killed  fat 
sale. 

Wealth  and  luxury  have  introduoed  a 
very  different  mode  of  proceeding  in  Eng- 
land. Calves  are  suckled  with  |n^eare, 
and  allowed  to  take  as  mnch  nmk  as  they 
can  swallow,  in  order  to  make  them  fiit,  and 
tiieir  flesh  white,  firm,  and  delicate.  The 
price  at  which  a  fkt  calf  is  sold,  when  ten 
or  twelve  weeks  old,  is  often  much  gresfter 
thm  he  would  fotch  at  twelve  months 
if  reared  in  the  common  way.  Itisdiiefly 
in  the  ndgfabourhood  of  large  towns 
that  the  practice  of  fiittening  calves  is 
profitable.  The  calf-dealer  buys  calves 
m  the  dairy  districts,  and  sells  them  agafn 
to  those  who  suckle  them.  The  animdk 
are  carried  to  a  great  ^Qstance  in  cartfe 
made  purposely  &t  and  shallow,  thdt 
four  feet  tied  firmly  together,  and  tiieir 
heads  han^ng  over  the  back  mid  rides  of 
the  cart  lu  this  position  th^  remain 
whole  days  without  food  or  <uink,  and 
when  they  arrive  at  the  place  of  sale  they 
are  so  weak  and  attenuated  that  many  m 
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tfaem  die;  and  all  of  them  feqnire  the 
ffTMtest  care  and  attention  for  tereral 
oaya  before  th^  recover  sufficient 
strength  to  bear  their  natural  food.  If 
th^  are  allowed  to  satisfy  thdr  M>petite 
at  fint,  they  inyariably  scour,  that  is, 
pur^  Tiolently,  and  die.  If  the  strong 
astringent  medicine  sold  in  the  shops  for 
the  soooring  in  cbItcs  is  giyen  to  tl^  in 
this  weak  state,  it  only  aooelerates  their 
d«aih.  The  best  remedy  is  to  boil  the 
milk  for  Aem,  and  give  them  little  at 
first;  to  mix  some  starch  or  arrow-root 
with  it,  and  to  giTe  them  a  raw  egg  beat 
np  in  milk,  "niis  restores  the  strength 
of  the  stomach,  and  ffenerally  cures  than. 
When  the  calf  begins  to  tnriTe  on  the 
milk  which  he  sucks,  or  which  is  given 
him  warm  from  the  cow,  nothing  more  is 
necessary  than  to  keep  him  extremely 
dean  and  dry,  to  give  him  plenty  of  air, 
but  not  much  li^hC  and  never  to  disturb 
him  between  his  meals,  which  are  gene- 
rally twice  in  the  day,  at  the  usual  time 
of  milking  the  cows.  Where  it  can  be 
conveniently  dime,  it  is  better  to  let  them 
suck  three  times  a  day.  If  one  cow  does 
not  give  sufficient  milk  to  satisfy  the  calf 
when  he  begins  to  get  lai^  another  cow 
must  be  at  hand.  Where  a  number  of 
calves  are  fhttened  at  once,  and  no  butter 
or  cheese  is  made,  the  number  and  age  of 
the  calves  must  be  regulated  by  the  num- 
ber of  cows  and  the  quantity  of  milk 
which  they  give,  so  that  there  shall  be 
milk  enough  for  all. 

The  calf-pens  should  be  made  like  nar- 
row stalls,  each  for  the  accommodation 
of  only  one  calf,  just  wide  enough  to 
allow  him  to  lie  down,  but  not  to  torn 
about  and  lick  himself  which,  if  it  become 
a  habit,  will  much  retard  his  progress  in 
fiitfiening.  The  bottom  of  the  pen  should 
be  paved  with  brick,  and  washed  clean 
mominff  and  eveninff— or  it  should  be 
bourded;  the  boardB  should  be  six 
inches  from  the  ground,  and  have  holes 
bored  in  them  to  let  the  urine  drain 
through.  A  piece  of  chalk  or  powdered 
limestone  is  frequently  put  in  a  small 
trough,  which  the  calf  licks,  and  thus 
corrects  the  acidity  which  is  apt  to  be 
generated  in  the  stomach.  The  common 
notion  that  it  makes  the  flesh  whiter  is 
a  mistake^  except  so  £ur  as  good  health 


in  the  calf  produces  whiter  flesh.  When 
the  calves  are  taken  out  of  their  stalls  tD 
suck  the  cows,  th^  must  not  be  allowed 
to  play  instead  of  sucking.  If  they  ap- 
pear not  to  have  much  appetite,  a  litUo 
salt  may  be  rubbed  into  their  mouth,  and 
th^  may  occaaonally  have  a  raw  e^ 
put  down  their  throat.  At  Aye  or  six 
weeb  old,  if  a  little  sweet  hay  is  tied  m 
asmall  buidle  witha  string  and  hung  be- 
fore them,  they  will  pick  a  little  of  it ;  and 
b^  thus  exciting  the  saliva  the  digestkm 
inll  be  assisted.  It  is  otdy  by  minute  atten- 
tion that  the  suckling  of  calves  can  be 
made  more  profitable  than  the  making  of 
butter  or  cheese.  Whenitiswellmanaged, 
and  the  price  of  veal  is  about  one-halftlie 
price  of  Dutter  by  the  pound,  there  is  an 
advantage  in  suckling,  but  otherwiae 
making  butter  is  more  profitable. 

Calves  should  be  fiit  by  eight  or  nine 
weeks  old,  and  it  is  seldom  advisable  to 
keep  them  above  twelve  weeks.  When 
they  pet  large  they  take  a  much  mater 
ouantity  of  milk,  in  comparison  wim  what 
tney  do  at  seven  or  eight  weeks  old,  to 
produce  the  same  increase  of  flesh.  A 
calf  of  16  or  18  stones  (eight  pounds  to 
the  stone}  the  four  quarters,  and  well 
fotted,  will  always  sell  better  than  one 
that  is  larger. 

When  milk  is  scarce,  and  the  cahret 
have  not  enough  to  satisfy  them,  it  may 
be  necessary  to  ^ve  them  some  substitate, 
such  as  m^  mixed  with  warm  milk,  or 
balls  of  meal  and  water  ;irith  a  little  g^ 
in  them,  which  makes  them  drowsy. 
Linseed  made  into  a  jelly  with  bcnling 
water  and  mixed  with  warm  milk  is  given 
by  some,  or  powdered  ml-cake.  All  these 
substitotes  can  only  be  recommended  when 
the  milk  fiiils — they  deteriorate  the  flesh 
more  or  less.  The  best  plan,  in  such  a 
case,  is  to  sell  the  larsest  calves  and  re- 
duce the  number,  so  Siat  they  may  all 
have  their  fill  of  milk.  To  know  the 
weight  of  the  four  quarters  of  a  calf  when 
killed,  take  the  live  weight  and  multiply 
it  by  0*6.  Thus  if  a  live  calf  wei^  200 
pounds,  his  four  quarters  when  he  is  killed 
will  weigh  200  x  0*6  =  120  pounds. 

When  calves  are  intended  to.be  reared 
for  grazinff  or  for  the  dairy,  the  most 
perfect  individnals  should  be  chosen. 
They  should  be  wdl  examined,  espedall/ 
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tlie  cow  calves,  to  asoertain  whether  they 
kfe  a  perfect  vdder  and  teats,  a  broad 
pehris,  aod  good  lungs.  If  any  defiden<nr 
appears,  th^  ought  to  besold  or  fhttened. 
Th^  should  be  allowed  to  sack  the 
Bother  three  or  fbor  davs,  bat  no  more, 
and  then  be  taught  to  irmk.  milk  oat  of 
apul— This  is  soon  accomplished  by 
^tleness  and  care.  Should  there  he 
aoj  diflicalty  in  teaching  him  to  sock 
wim  the  hand  in  the  usual  way,  a  win 
of  twisted  straw  is  put  into  the  pail  and 
one  end  of  it  in  his  mouth.  This  seldom 
finis  to  bring  him  to  driuk.  When  the 
calf  is  a  week  <^d,  skimmed  milk  whidi 
lias  been  boiled  and  allowed  to  cool  aoain, 
ft)  as  to  be  milk-warm,  may  be  given  him. 
iAer  a  time  this  may  be  diluted  with 
vater,  and  a  little  meal  stirred  into  it; 
onome  thin  gruel  may  be  made  to  whidi 
ijammed  milk  is  added.  Carrots  or  tnr- 
aipi  make  an  excellent  food  for  calves, 
Mpooally  if  they  are  boiled  with  cut  hay 
ttid  given  warm.  In  this  way  calves  may 
be  reared  with  very  little  milk,  till  they 
tta  live  on  crass  alone.  A  bull-calf  not 
intended  to  be  kept  as  a  bull  may  be  cas- 
trated when  three  months  old. 
^  The  diseases  <tf  calves  are  chiefly  seaur- 
*y  and  eomtiipaium;  for  the  more  explicit 
hneatment  of  these,  reference  may  be  made 
to  the  artide  Ox»  as  well  as  to  some  ez- 
"^t  obaervations  in  that  nseftil  work, 
"(aster's  GbtUe  Doctor." 

.CANARY  GRASS  {PhalarU  Cam^ 
rwmt)  is  an  annual  grass,  cultivated  for 
iti  leeds,  with  which  tame  birds  are  fed, 
^lecially  canary  birds.  The  consump- 
tioa  of  tiiis  seed  is  so  considerable  as  to 
■the  it  an  article  of  commerce.  Ca- 
»vy  seed  is  chiefly  cultivated  in  the  Isle 
of  Thsnet  in  Kent,  and  about  Sandwich. 
Itiequres  a  good  soil,  neither  toq  light 
Aor  too  wet,  and  an  open  country,  without 
jttny  hedge-rows;  for  small  birds  are  so 
«nd.of  the  seed,  that  where  they  abound 
^is  searoelv  possible  to  protect  the  crop 
ifom  their  depredations.  The  plant  ^ws 
lue  a  strong  grass,  with  an  oval  spike  at 
oe  extremity  of  tiie  stem.  The  seeds  are 
goaely  enveloped  by  a  strong  chaff  or 
ansk,  from  which  they  are  not  easily  se- 
P||nted :  they  are  oval  and  pointed  at 
both  ends,  and  of  a  bright  straw  colour. 


The  kernel  of  the  seed  is  pleasant  to  tht 
taste,  and  has  the  flavour  of  nuts. 

Canary  grass  has  been  tried  in  a  green 
state  for  catde ;  bat  besides  the  price  of 
the  seed,  which  is  hish  compai«d  wi^ 
that  of  othOT  grasses,  it  has  not  been  foond 
suffidentiy  abondant  or  nutritions  to  nake 
it  preferable  to  any  of  the  grasses  usoally 
cultivated  for  that  purpose.  When  sown 
for  the  seed  it  is  best  sown  in  drills,  at  tht 
distance  of  dghtor  nine  inches  fWmi  each 
other;  this  admits  of  hoeinff,  by  which 
the  quantity  of  seed  produced  is  much  in- 
creased, and  it  is  kept  free  from  the  ad* 
niixtnre  of  weeds.  When  it  is  reaped  it 
is  left  for  some  time  in  heaps  or  waos,  and 
exposed  to  the  dews :  this  does  not  injura 
the  seed,  and  by  softening  the  husk  faci- 
litates its  separation  by  thrashing.  The 
same  effect  may  be  produced  by  breaking 
off  the  heads  m>m  the  stem  witii  the  flai( 
and  pres^g  them  close  in  casks  or  baa 
before  they  are  perfocdy  dij;  a  slight 
fermentation  takes  place  which  renders 
the  chaff  brittie,  and  after  some  time  th» 
seed  comes  out  very  readily.  The  same 
thing  is  done  with  clover  seed.  The  pro- 
duce of  an  acre  of  canary  seed  is  noni 
three  to  five  quarters. 

CARAWAYS,  the  ripe  fhut  of  Cartm 
Carui,  an  umbelliferous,  weedy,  European 
plant,  of  annual  or  biennial  duration,  wi^ 
finely-divided  aromatic  leaves,  white  small 
flowers,  and  a  fbaform  root,  uoit  unlike 
that  of  a  small  parsnip.  The  seeds,  at 
they  are  vulgarly  called,  are  the  fUrrowed 
halves  of  the  ripe  fruit ;  they  have  a  pecv 
liar  aromatic  flavour,  and  are  used  as  an 
agreeable  carminative  by  confectioners; 
the  roots  themselves  are  eaten  in  the  north 
of  Europe. 

Caraways  are  also  used  in  medidneas  a 
carminative,  and  are  sold  by  the  brewers^ 
druggists  to  give  flavour  to  me  beer.  The 
chief  English  cultivation  of  the  plant  is 
in  Essex  and  Suffolk,  upon  old  grass-land 
broken  up  for  the  purpose.  As  it  is  a 
biennial,  it  is  generally  sown  with  another 
plant  of  the  same  tribe  called  coriander; 
and  sometimes  a  crop  of  teazels  (Carduos 
flillonum)  b  raised  on  the  same  land:  the 
three  give  a  very  valuable  return  during 
two  or  three  years. 

Arthur  Young,  in  his  *  Agricultural 
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flvyvjorEHez,'  describes  this  mode  of 
enltiTBtioo  minatel  j.  Some  old  psstnre- 
Ind  is  pkm^ed  up  in  spring;  if  the  soil 
k  a  strong  nch  claj,  so  inndi  the  better. 
Ten  pounds  of  carawa j  seed,  ten  ponnds 
of  eonander,  and  twelve  ponnds  of  teazel 
seed  are  sown  together  on  the  newly 
tomed-np  soil,  and  harrowed  in.  As  the 
^ants  appear,  they  are  carefhUy  flreed 
ftoDi  an  weeds,  by  repeatedly  hoc^  the 
land.  The  coriander  is  fit  to  be  cnt  in 
Jnly,  and  is  thrashed  out  on  a  cloth  in  the 
firid.  The  produce  is  frequently  twenty- 
faar  ewt,  worth  on  an  average  16<.  per 
cwt.  The  next  year  the  caraway  is  reaped 
about  the  same  time,  and  produces  twenty 
ewt,  worth  \L  per  ewt  In  tiie  aatomn 
of  the  same  year  the  teasels  are  fit  to  be 
ent  The  produce  <tftfieseb  very  Tarions; 
•ometimes  a  lead  is  obtained  worth  122^ 
at  other  times  otAj  a  quarter  of  a  load. 
Theeanway  and  tke  teasels  continue  to 
fesdaee  for  several  years,  proTided  they 
«re  kept  dear  of  weeds;  but  after  the 
Unrd  crop  the  return  is  not  sufficient  to 
be  an  inducement  to  continue  them  longer 
on  the  ground.  The  land,  which  would 
have  been  too  rich  for  com  when  first 
broken  up,  is  now  reduced  to  a  moderate 
state  of  fertility.  From  this  it  is  evident 
that  it  is  only  under  peculiar  circum- 
stances that  Uus  profitable  cultivation  can 
be  adopted. 

CARROT.  The  large  oranse  carrots 
which  are  the  most  common  for  winter 
provision,  are  chiefly  rused  in  the  fields ; 
and  when  th^  can  be  conveyed  to  large 
towns  for  safe,  they  are  a  yery  profit- 
able crop    on    light    and   deep   soils. 

Tile  principal  use  of  carrots  is  as 
fix)d  for  cattle.  The  orange  carrot 
and  its  varieties  are  the  most  common  in 
England,  but  the  large  white  and  yellow 
carrots  are  more  esteemed  on  the  con- 
tinent; they  are  supposed  to  contain  more 
sacchakrine  matter  and  to  produce  a 
greater  bulk  of  nutriment  on  tiie  same 
ground.  The  white  carrot  also  will  grow 
on  heavier  soils  tiian  the  orange,  and  may 
be  sown  in  spring  amongst  biuie^,  in  the 
same  manner  as  clover  usually  is ;  with 
this  difference,  that  the  roots  kre  taken 
np  before  winter,  and  the  land  may  be 
•own  with  ynoter  com  the  same  year. 


This  is  commonly  practised  in  Belgium. 
The  barley  amongst  which  the  irfailt 
carrots  are  sown  is  chiefly  winter  bart^^ 
which  is  reaped  early.  As  soon  mvim 
barley  is  cut,  the  land  is  well  Harrowed 
to  pull  up  the  stubble,  the  weeds  are  care* 
fblly  taken  out,  add  limnd  manure  iB 
poured  abundantiy  over  ifie  surfi^e.  The 
carrots,  which  were  aearcely  visible^  and 
of  whidi  the  lops  were  cut  off  in  reujing 
the  bari^,  now  shoot  rapidly,  and  irliefe 
they  grow  too  thick  are  tmnned  out  by  hoe> 
inc.  By  the  end  of  autumn  a  sood  crop 
orcarrots  is  obtained;  and  if  they  are 
eareftilly  forked  up,  the  ground  may  be 
sown  with  rye  without  any  otfier  prqiara* 
tion. 

When  carrots  are  cultivated  in  a  iego> 
lar  rotation  as  a  principal  crop,  they  art 
sown  in  March  on  land  which  has  beeil 
I^ougfaed  to  a  considerable  depth  before 
winter,  and  has  had  the  benefit  of  the 
winter's  frost  It  is  not  usual  to  manure 
tiie  land,  but  it  is  best  to  sow  carrots  on 
land  which  has  been  abundantiy  manured 
for  the  preceding  crop.  If  it  be  though 
necessary  to  improve  the  land  by  manure^ 
it  must  be  done  with  well-rotten  dung^ 
which  should  be  ploughed  in  yery  derau 
Without  this  precaution  the  carrots  wm 
be  apt  to  fork,  as  it  is  called;  the  root 
beinff  divided  will  not  swell  regularly^ 
and  instead  of  being  of  a  fleshy  c<mnst* 
ence  will  become  fibrovs  and  hud.  The 
best  mode  of  cultivation  is  to  have  the 
land  in  a  moderately  rich  state  and 
thoroughly  pulverised ;  to  sow  the  seed 
in  drilM,  at  the  distance  of  a  foot  or  more 
from  row  to  row;  to  cover  it  sliglitlyy 
and  as  the  plants  appear,  to  water  them 
with  diluted  urine  or  ^e  drainings  of 
dunffhills;  to  destroy  all  weeds  carefiilly 
by  &e  hand  and  the  hoe,  and  to  thin  the 
plants  in  the  rows  to  the  distance  of  fiye  or 
six  indies  or  more,  according  to  the  rid^ 
ness  and  depth  of  tiie  soil.  Although  the 
carrot,  when  it  grows  most  yigorondy, 
does  not  throw  out  any  oonnderable 
fibres  from  the  upper  part  of  the  root» 
and  appears  to  draw  its  chief  nourish- 
ment from  its  lower  end,  yet  it  is  a  great 
advantage  to  keep  the  ground  stirred  and 
light  between  the  rows ;  for  exceedingly 
minute  horizontal  fibres  shoot  out  to  a 
considerable  distance  frt)m  the  sides  cf 
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<beroot;  and  tend  much  to  inereftse  its 
liie.  The  seed  of  the  carrot  has  muoat- 
(m  hooked  hairs  which  spring  from  the 
husk,  and  make  the  seeds  adhere  together; 
CD  thisaocoont  carrot  seed  is  nsoally  mixed 
with  earth  or  san^  and  well  rubbed  in 
the  hand  before  it  is  sown.  Two  pounds 
of  seed  are  suflEUnent  fbr  an  acre,  if  the 
seed  is  drilled;  it  requires  double  the 
qoanti^  if  sown  broadnnist  In  this  last 
vaj^  yerj  heavy  crops  are  sometimes 
ohteioed,  but  the  expense  of  weeding  the 
carrots  by  hand  is  so  great,  that  the  drilled 
crops,  beddet  being  more  certain,  ace 
more  profitable.  Seed  which  is  two  or 
three  years  old  will  yegetate^  lod  it  is 
more  essential  that  it  should  be  ripe  and 
heavy  than  new.  Too  much  care  cannot 
he  taken  in  selectu^  good  seed.  The 
ftiest  and  lai^gest  carrots  should  alone  be 
chosen  tojA$m  out  in  spring  to  produce 
■eed.  Tmey  will  throw  out  vigorous 
•terns  hearing  numerous  umbels,  which, 
as  the  florets  feide  and  the  seeds  ripen, 
contract  into  the  form  of  a  bird's  nest 
Those  who  are  curious  in  the  dunce  of 
the  seed  take  only  such  seeds  as  gf  ow  ou 
the  outer  border  of  the  umbeL  The  tops 
of  the  carrots  are  frequently  cut  off  before 
they  arrive  at  the  rail  size,  as  food  for 
catde  and  sheep,  who  are  very  fond  of  it ; 
hot  this  is  not  a  judicious  plan;  as  the 
kns  in  the  growth  of  the  roots  fron  bdng 
deprived  of  the  leaves  is  much  greater 
than  the  value  of  the  tops  as  food,  espe- 
cially if  they  are  cut  off  repeatedly,  which 
is  sometimes  done  when  fodder  is  scarce. 

When  the  plants  begin  to  wither, 
tod  the  outer  leaves  to  droop  to  te 
ground,  the  tops  may  be  safely  mown, 
and  the  roots  left  in  the  ground.  They 
^e  then  acquired  their  mil  growth,  and 
▼ill  reovdn  sound  in  the  earai  till  there 
Si  danger  from  the  winter's  frost 

The  best  method  of  taking  up  the 
cinotB  to  store  them  for  winter  use  is  by 
nteans  of  three-pronged  forks,  such  as  are 
iMed  in  digging  aroaragus  beds.  They 
■boold  be  rather  blunt  at  the  point  and 
*des  of  the  prongs,  and  be  stuck  into  the 
pound  vertically  by  the  nde  of  the  rows; 
by  pressing  down  the  handle  the  carrots 
come  up  without  injury.  The  plough  is 
•ometimes  used  after  the  coulter  has  been 
nmoved;  but  with  all  the  care  of  the 


plonghman,  the  j^oo^  and  tiie  horses 
will  cut  and  bruise  many  of  the  finest 
carrots.  Carrots  may  be  kepi  all  winter 
in  dry  cellars,  if  they  are  protectei 
against  the  frost  The  mora  commwi  mtf 
is  to  store  thc^  with  straw  ia  Jaag 
trenches,  like  beet  [Best.}  The  po» 
duoe  of  carrots  on  goad  li^^fat  land  if 
nearly  doable  that  of  polalDesy  and  th^ 
do  not  impoverish  the  land  so  much. 
From  twenQr  to  forty  pounds  of  carrot% 
with  a  smaU  quantity  of  oats,  is  a  suffi- 
ciest  allowance  for  a  hard-woilinc  h<»ie 
for  twenty-four  hours.  Where  hay  it 
scarce,  it  is  a  most  economical  substitiite ; 
and  where  the  value  of  urine  is  known* 
carrots  are  much  prised,  as  they  greatl j 
tend  to  its  increase. 

In  Brittany  they  have  an  ingenioDf 
method  of  getting  several  acres  of  land 
trenched  by  the  plough  and  the  spade  at 
the  same  time,  ftnr  the  growth  of  parsnip 
and  carrots.  The  dimrent  fimnersjoia 
to  bring  as  many  labourers  together  as 
will  dig  out  a  forrow  as  rapidly  as  the 
plough  can  draw  it:  they  divide  the 
whole  length  of  the  field  equally  among 
them.  As  soon  as  the  plough  has  made 
a  furrow,  the  men  trench  the  batlani4f 
it  with  Uieir  spades  nine  «r  %m  ladies 
deep,  throwing  the  «arih«ver  the  furrow 
slice  last  taiMd;  «n  the  return  of  the 
ploigh  liie  next  slice  is  turned  into  the 
dee|>  trench  and  immediately  covered  br 
the  spades  as  before.  Thus  an  acre  if 
readily  trenched  in  one  day  to  the  depth 
of  fif^n  or  eighteen  inches,  and  all  the 
weeds  are  burira :  carrot  or  parsnip  seed 
is  sown  on  the  surfooe  and  slightly  har- 
rowed in.  The  common  mode  of  plongh- 
in^  in  stitches  is  the  most  convenient  for 
this  operation,  as  each  man  will  onlv 
have  to  move  from  one  side  of  the  stitch 
to  the  other,  immediately  after  the  plough 
has  passed.  But  a  second  plough  follow- 
ing m  the  furrow  made  by  the  first  will 
do  the  work  equally  well,  and  at  less 
expense. 

If  carrots  are  cut  in  pieces  and  steamed, 
they  become  more  nutritious,  and  the  ex- 
prised  juice  made  to  ferment  afiSords  by 
distillation  a  very  good  and  wholesome 
spirit  Sugar  may  also  be  extracted ;  but 
the  carrot  is  inferior  to  the  beet  in  iUa 
respect 
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CART.  The  dragnaurt  without  wheels, 
which  is  used  in  some  moantainous  dis- 
tricts, is  one  of  the  simplest  contri^anoes 
for  transporting  heavy  weights.  It  con- 
sists of  two  strong  poles,  from  twelve  to 
ftfleen  feet  lon^  connected  by  cross 
pieces  fixed  at  riffht  angles  to  them,  by 
mortinng  or  pinmng,  so  that  the  poles 
may  be  two  or  three  feet  apart  About 
oghteen  inches  of  the  poles  project  be- 
yond the  lowest  cross-piece,  the  ends  rest- 
ing on  the  ground.  The  other  ends  of 
the  poles  form  the  shafts  for  the  horse  to 
draw  by.  The  load  is  placed  on  the 
cross  pieces,  over  which  boards  are  some- 
times nailed,  for  the  purpose  of  carrying 


stones,  or  such  things  as  might  foil 
through  between  the  cross  bars :  it  then 
resembles  the  body  of  a  cart  taken  off  the 
wheels.  The  horse  bears  one  end  of  the 
drag  cart  by  a  strap  oyer  his  back,  and 
drags  it  on  by  means  of  a  common  cart 
collar  or  a  breast-strap.  This  yehide  is 
extremely  useful  in  steep  and  rough  de- 
scents, especially  to  draw  stones  from  quar- 
ries, and  can  be  made  of  rouffh  poles  at 
little  or  no  expense.  Pieces  of  luffd  wood 
fixed  under  the  ends  of  the  poles,  and  re- 
newed as  they  wear  out,  wiU  preyent  the 
ends  of  the  drag  cart  fh>m  wearing  away 
and  will  allow  it  to  slide  alongmore  eanlj. 
The  Irish  car  (^Fig.  2)  may  be  ooa- 
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sidered  as  the  next  step  towards  a  better 
construction.  This  car  consists  of  a  bed 
or  platform  and  two  shafts.  The  wheels, 
in  the  simplest  form,  are  round  disks  of 
wood  made  by  nailing  planks  two  or  three 
inches  thick  over  each  other,  so  that  the 
fibres  of  the  wood  in  one  plank  shall  lie 
at  right  angles  to  those  In  the  other. 


Thef  are  then  sawn  into  the  fbrm  of  • 
circle,  and  an  irop  tire  put  on  the  di^ 
cumference.  Two  of  these  didcs  are  fixed 
on  a  square  axle  of  wood  at  the  distance 
of  three  or  four  feet  from  each  other. 
The  ends  of  the  axle,  which  project 
three  or  fbur  inches  beyond  the  wheel8» 
are  then  rounded  in  the  formof  eylinden 
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cf  two  or  tiiree  inohes  diameter.  To  the 
nder  part  of  the  bed  of  the  cart  two 
blodcB  of  wood  are  fbced,  wMeh  raise  it 
10  that  the  wheels  may  go  under  the  cart, 
and  in  these  blocks  are  two  round  holes 
to  admit  the  ends  of  the  axle.  Twostrong 
nails  or  iron  pins  driyen  obliqoelj  into 
the  bloelov  a»er  the  wheels  are  put 
onder,  serre  to  prevent  the  axle  fram 
slipping  ont  A  little  grease  on  the  ends 
of  me  tale  diminishes  the  friction,  and 
prevents  the  disagreeable  grating  of  the 
vood  when  the  wheds  torn  roond.  This 
is  the  simple  old  Irish  car.  The  only 
difference  m  the  construction  of  the  most 
improved  modem  cars  is  the  substitution 
of  neat  wheels  and  iron  axles  for  those 
deicribed  above,  and  a  railing  or  box 
fixed  on  the  platform.  The  great  sim- 
plidtj  of  the  Irish  car,  its  easy  construo- 
tkm,  and  the  convenience  of  the  platform 
to  place  the  load  on,  are  its  greatest  recom- 
moidations.  It  is  well  adi^ted  to  narrow 
nKmntainons  roads ;  and  the  wheels  lidng 
^te  nuder  the  bed,  there  is  less  danger 
when  two  cars  meet,  or  among  trees  and 
neks;  especially  when  one  man  has  the 
duur^  of  several  cars,  or  the  horses  are 
permitted  to  find  their  way  home  bv  their 
own  sagadty.  There  is  a  considerable 
inconvenience  in  turning,  as  the  wheels 
do  not  turn  separately,  uid  one  of  them 
Host  be  drag^  along,  while  the  other 
fcnns  the  centre  round  which  Uie  car 
turns.  In  the  improved  jaunting  cars, 
the  wheels  are  made  to  turn  separaUdy 
CB  iSbe  axles,  by  which  this  inconvenience 
it  obviated.  The  yheels  of  the  carriaees 
on  railroads  are  constructed  on  the  prm- 
ciple  of  those  of  the  Irish  car.  The  axle 
tuns  with  the  wheels  in  a  bush  or  box 
fixed  to  the  carriage.  This  gives  greater 
fiuUity  for  keejnng  a  constant  supply  of 
oil  in  the  box  by  means  of  a  fixed  reser- 
voir; and  the  carriage  not  being  required 
to  torn  round,  no  inconvenience  arises. 
^  The  coDunon  cart  differs  from  the  car 
nthat  the  body  rests  on  a  fixed  axle  be- 
tween the  wheels,  which  turn  upon  the 
axle  by  means  of  boxes  in  the  oentre  of 
^naves.  The  simplest  cart  is  that  used 
DJ  carriers  in  France  and  G^ermany. 
(Figt.  1  and  3.)  It  consists  of  two  strong 
poits  of  ash  or  beech,  resembling  those  of 
aedrag<^de8cribe$labove,bvit8tronger, 


and  fitfhioned  with  more  care,  so  as  to 
have  considerable  strength  at  the  place 
where  they  rest  on  the  axle-tree.  One 
end  finms  the  shafts,  and  the  whole  it 
equally  poised  on  the  axle.  The  wheels 
are  often  nearly  six  foet  in  diameter,  and 
narrow  at  the  tire;  they  are  sli^tly 
dished,  but  run  nearly  perpendiculany  to 
the  road.  On  these  carts  very  g^eat 
weights  are  transported,  so  as  to  require 
five  or  six  horses  to  draw  them.  On 
paved  roads  they  may  have  some  advan- 
tages, but  there  is  much  loss  of  power 
when  many  horses  draw  at  length,  and 
the  horse  in  the  shafts  is  often  much  dis- 
tressed by  the  weight  suddenly  thrown 
on  his  back,  and  hj  the  striking  of  the 
shafb  against  his  sides.  It  would  be  im- 
poanble  for  the  shaft-horse  to  bear  the 
weight  in  going  down  steep  descents,  or 
to  keep  his  footing  up  steq>  hills  (how- 
ever well  the  cart  may  be  pdsed),  if  it 
were  not  for  an  ingenious  contrivance,  by 
which  the  load  is  Miifted  at  pleasure  back- 
wards or  forwards  on  the  axle.  In  as- 
cending, the  centre  of  gravity  is  moved 
nearer  to  the  horse;  and  in  descending^ 
fhrther  back,  so  as  to  be  always  near^ 
perpendicularly  over  the  axle.  Another 
contrivance  is  a  mode  of  retarding  the 
motion  of  the  wheels  in  descendinff.  This 
is  done  by  forcing  a  pole  against  me  outer 
rim  of  the  wheel,  onr  end  being  fixed  to 
the  shafts  of  the  cart,  and  the  other  drawn, 
by  means  of  a  rope,  tightly  against  the 
side  of  the  wheel,  which  rubs  hiud  against 
it  The  object  is  thus  obtained,  but  tiie 
wheels  are  soon  worn  awav,  and  the  pole 
requires  to  be  carefully  looked  to,  because 
it  often  wears  through  and  breaks,  when 
the  whole  load  comes  suddenly  against 
the  horse  and  throws  him  down.  An- 
other equally  rude  and  extremely  noisy 
mode  is  to  cut  a  tough  branch,  a  little 
longer  than  the  distenoe  between  the 
wheels,  and  phice  it  horizontally  between 
the  spokes,  so  that  it  projects  about  an 
inch  or  two  on  each  siae.  The  wheel,  in 
turning  round,  bends  the  branch  until  the 
ends  escape  tram  one  sp6ke  and  strike  the 
next;  thus  a  constant  retardation  of  the 
wheel  takes  place  at  the  expense  of  the 
spokes,  which  are  soon  worn  out  A 
better  contrivance  is  a  piece  of  wood  or 
iigninthefoni^0f§sn^  s^me^^tofa 
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tirde,  of  tlie  mom  duuneler  at  tliat  of 
the  wheel,  which  k  made  to  praM  moM 
or  leMon  the  rim  of  die  wheels  br  mmm 
of « lerer  to  whkh  it  »  attached*  Ilia 
Moisted  by  a  aciew  tamed  bj  a  ^hi^ 
i^ch  givM  the  exact  preMore  veqmate 
to  oreicome  the  downward  tendency  of 
^e  load,  and  may  be  so  nicely  adjusted 
that  it  requires  only  a  slight  exertion  in 
the  hone  to  draw  the  cart  down.  By 
some  of  then  contriyances  many  of  tlM 
ineonrenienees  arinng  from  the  um  of 
carts  are  obviated.  Where  the  roads  are 
level  and  hard,  waggons  are  mnch  to  be 
fureferred  to  carts ;  but  in  hilly  ooontries 
and  bad  roads,  carts  have  many  ad- 
vantages. 

For  agricidtaral  porposes,  various  kinds 
of  carts  have  been  invented.  The  ci^»a» 
oious  tunbril  for  carting  earUi  and  dang, 
with  broad  wheels  to  prevent  their  sink- 
ing in  soft  groand,  is  too  generally  known 
to  require  description.  The  best  con- 
structed carts  have  iron  axles  with  the 
ends  or  arms  tamed  smooth,  and  very 
slightly  conicaL  The  boxes  in  the  naves 
of  the  wheels,  which  receive  the  arms, 
are  made  of  cast-iron,  and  ground  smooth 
so  M  to  require  only  a  snull  quantity  of 
greaM  or  oil  to  make  the  wheels  run 
«Mily,  without  allowing  any  play  or  side 
motion.  It  is  usual  to  give  the  axle  a 
head  at  the  place  where  it  enters  the  wheel, 
by  which  means  the  j^aaes  of  the  wheels 
are  made  to  diverge  from  eadi  other  and 
nve  more  room  for  the  body  of  the  cart 
But  this  is  decidedly  wrong.  It  is  clearly 
proved  that  the  drau(|fat  ia  least  when  the 
arms  are  quite  honzontsl,  and  if  the 
wheels  are  slighd^f  dished,^that  is,  if  the 
ipokes  are  driven  into  the  nave  obliqiiely 
to  M  to  throw  the  rim  a  littie  befond  the 
perpendicular,  the  lower  part  of  the  sp^es 
in  each  wheel  will  sHghtly  diverge,  and 
give  greater  steadineM  to  the  whole.  When 
the  axle  is  bent,  the  rim  of  a  broad- 
wheeled  cart  must  be  slightly  conical,  in 
order  that  it  may  rest  flat  on  the  grmmd; 
and  it  is  easily  proved  that  in  mis  caM 
the  load  is  dra^;ed  on  the  road  at  every 
revolution,  along  a  space  equal  to  tlie 
diflBsrence  between  the  grMter  and  lesser 
circnmference  of  the  nm  of  the  wheel, 
^ving  unnecessary  work  to  the  horses, 
and  greaay  u^imringtfae  loads.  The  lic^t 


Scotch  cart,  drawn  by  one  hone,  is  justly 
considered  m  the  most  advantagtona  wi 
transporting  earth,  lime,  or  dtmg,  e^e* 
ctally  in  mlly  countries.  It  is  kw  aiiA 
short,  so  that  the  horM  draws  very  neac 
the  centre  of  gravity;  and  there  is  little 
power  loot  by  oUiqnity.  The  loada  ma^ 
be  so  adjusted  m  to  bear  aooreor  lem  oa 
the  horse,  according  to  the  declivity; 
and  experience  hu  proved  that  more 
w^glit  can  be  transported  b^  a  givem 
number  of  horses,  when  eaeh  is  attached 
to  a  single  Sool^  cart,  than  when  tiire# 
or  four  draw  togeter,  except  it  be  as 
very  level  and  luLrd  roads,  or  when  the 


hoiMS  move  at  a  (|uick  pace.  The  ob> 
jection  made  to  single-horM  carts,  that 
each  requires  a  man  to  drive  it,  is  ob» 
viated  in  Scotland,  where  the  horses  are 
trained  to  follow  each  other,  and  one  man 
can  attend  to  several  carts  and  horses. 
In  Ens^and  this  is  not  allowed  on  tlie 
roads  for  foarof  aoddents. 

The  Scoteh  cart  is  made  to  carnr  haj 
and  straw  by  means  of  a  light  name^ 
which  is  laid  on  it,  and  projects  over  the 
body  and  the  whe^  in  every  direction. 
At  harvest  it  is  found  to  collect  tiM 
sheaves  of  com  and  carnr  them  to  the 
stack  or  bam  nM>re  nqpiuy  than  could 
be  done  by  a  waoon.  A  good  hone 
will  walk  foster,  when  he  has  a  load  on 
his  back,  than  be  could  do  if  be  were 
merd^  drawing;  and  althoagh  this  exer- 
tion, if  continued  long,  woold  exhaust 
him,  he  soon  recovers  his  breath,  if  he 
hM  only  been  urged  for  a  small  distanoew 
and  thai  retams  with  a  light  empQr  cart. 

To  avoid  the  weight  resting  on  the 
back  of  the  horse,  carts  have  been  ut» 
vented  with  three  wheels,  the  smaU  ad« 
ditional  whed  being  made  to  torn  in 
fW»t  It  is  onW  in  the  esse  of  moving 
earth  down  a  declivi^,  and  letamina 
with  the  empty  cart,  that  ithu  any  a£ 
vantage  over  the  two-wheeled  cart;  it  is 
therefore  seldom  used  for  general  pur- 
poses. The  additional  wheel  adds  to  th* 
weight  whidi  the  horM  has  to  draw,  aad 
is  an  incumbrance  in  a  pkraghed  field. 

The  addition  of  springs  to  carts  sad 
wacgons  is  a  ftrr  great  improveaaeni^ 
and  should  be  adored  in  every  case 
where  th^  are  mudi  used  on  the  roadb 
The  additasnal  weight  of  ths  springs  tad 
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ikar  eoA  mre  greatly  orerbalanoed  l^ 
iMiradvBBltge:  ibej  leiaen  the  drau^^ 
nd,  bj  preventLog  johing  and  skakrag, 
M  to  ibe  dnrabilitj  of  the  Tcludet. 
Where  a  light  actiiw  kind  of  liofie  it  used 
which  ean  trot  vith  a  no^enrte  load,  it 
viU  be  found  that  there  it  a  great  ad- 
natage  in  oceasionallf  increasing  the 
peee  at  irhkh  emp4^  earts  and  wara>BS 
are  made  to  move.  In  Holland  and  Flan- 
den  the  wacgODi  are  always  driren  at  a 
anait  trot  wSea  going  empty  to  die  field 
in  hanmiC  or  mty-making;  and  mnch 
vteMe  time  is  tayed  by  ttua  means. 

Cattle.  InitsmostextensiTeseiMe 
iMirord  cattle  denotes  all  the  larger  do- 
ftMic  ^ndrnpeds,  which  are  nwd  fbr 
drao^  or  Ibod.  In  the  nsnal  aeoq;»t»- 
teof  the  word  it  is  confined  to  the  ox, 
•r  what  is  ealled  Mack  cattle  or  honied 
Mde.  But  as  maaaj  Tarieties  are  not 
MMk,  and  sereral  have  no  horns,  the 
BUM  of  mmt  oaUU  is  more  appropriate. 
Th»  reaimg  and  feeding  of  cattle  is  a 
tny  important  bnach  of  agricultoral  in- 
Wiy.  Maefa  e^the  snceess  of  afiurmer 
depends  on  the  jodicions  management  of 
Kfe  stock,  witfMWt  which  his  bmd  cannot 
W  maintained  in  a  proper  state  of  fer- 
tOkv.  The  breeding  and  &ttentn|f  of 
Oms  are  generaUy  das^nct  oocopations. 
H  18  of  the  ffreatest  importance  to  the 
feeder,  as  wSl  as  to  the  grasier,  to  as- 
ttttsb  the  <ina]ities  of  each  difierent 
heedof  cattk^  to  deteiBune  wluch  is 
te  nited  to  his  purpose,  and  which  will 
Wbg  him  the  gresUest  profiL 

The  doHkestic  ball  and  cow  are  pro- 
^y  of  Asiaptic  origin.  In  those  coim* 
^  where  they  are  now  fonnd  in  a  wild 
>^  Aey  are  evidently  descended  fiom 
dmettie  Miwnf^ig  whidi  have  been  let 
W)ie,  or  ha^e  strayed  from  the  habita- 
tiflos  of  man.  The  Utub^  which  ranged 
▼ild  in  &e  Hercyman  Forest,  and  was  a 
^■Bgerons  enemy  to  those  who  enconn- 
^>nd  him,  ^qpeaxs  to  have  differed  little 
f^  the  common  bull.  If  he  was  an 
tt^genoQs  wild  animal,  he  was  perhajis 
^jeoriffinal  stock  firom  which  onr  dif- 
^KBt  European  -varieties  sprung,  modi- 
■^  by  climate  and  difierenoe  of  pasture. 
T^  howerer,  is  denied  by  naturalists, 
^  consider  him  a  distmct   spedea 


(the  bison).  The  small  Hindoo  ox  with  a 
hump  OB  tite  chine,  and  the  African  €^^ 
ox,  which  is  used  for  ridi|ig  as  well  at 
drang^  and  has  no  hump,  are  both  more 
neariy  allied  to  the  boffido.  They  are 
Tery  tame,  and  more  intelligent  tiian  the 
generality  of  our  oxen,  owmg  probably 
to  their  being  more  nearly  associated 
wi&  their  masters.  Of  the  cattle  on  the 
ooutineut  of  Europe,  one  of  the  principal 
breeds  is  the  Pofish  or  Uknune.  The 
oxen  of  ^^OB  breed  are  large  and  strongs 
and  fiitten  readily  in  ^K>d  pastures. 
Their  fiedi  is  succulent  and  well  tasted; 
but  the  eows  do  net  readily  allow  them* 
selres  to  be  milked,  and  consequently  are 
not  fit  for  the  dairy.  The  colour  is  g^ie- 
rally  a  lu^  grey,  sddom  either  black  or 
white.  They  are  docile  when  worked; 
but  are  not  considered  so  hardj  and 
strong  as  the  Hungarian  oxen,  whidi  7e» 
semble  them  in  colour,  but  are  mcMra 
compact,  and  have  shorter  limbs.  The 
horns  are  hu^  and  spreading^  which 
gives  them  a  formidable  appearance,  and 
compared  with  thb  more  improYcd  and 
earefiilly  bred  cattle^  they  are  heavy  .otd 
coarse.  When  they  are  stalled  in  winter 
on  hay  and  roots,  they  bring  a  consi* 
derable  profit  by  fiittening  rery  soon.^ 
They  are  driyen  in  herds  ttom  the  ex« 
tendve  plains  in  which  ther  ace  bred,, 
and  sold  to  graziers  in  the  adjcMning  dis<^ 
trictB  of  Germany. 

In  the  phiins  oi  Jutland,  Hi^stein,  and 
Schleswig,  there  is  a  very  fine  ln«cd» 
with  small  short  crooked  Wns»  whick 
appears  to  be  nearly  allied  to  tb«  Fries* 
land  and  to  our  own  Holdemess  breed. 
They  are  of  Tarioos  edonrs;  but  mouse 
or  mwn  ootour,  interspersed  with  white, 
are  the  most  coomMni.  Bed  cows  of  thia 
breed  are  seldom  seen.  They  are  good 
milkers  in  moderate  pastures,  and  the 
oxen  fiitten  readily  wh^  grazed  or  stall- 
fed  at  a  proper  age.  They  are  fine  in 
the  horn  and  ixme,  and  wide  in  the  loins; 
but  they  are  not  considered  so  hardy  and 
strong  for  labour  as  the  preoeding  breed. 
If  prejudice  did  not  make  the  breeders 
select  the  calves  with  large  bone  and 
coarse  features  to  rear  as  bulls,  in  pre* 
ference  to  those  which  resemble  the  cow% 
t^  breed  would  in  every  respect  equal 
our  best  short-horns.    The  cows  axe  fre* 
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qaendy  ftttaned  wliile  still  in  milk»  and 
are  fit  for  the  batdier  by  the  time  they 
are  dry ;  the  same  ^rstem  is  followed  by 
te  great  milkmen  m  the  iieighbonrhood 
of  London,  with  their  larse  Holdemess 
oows.  This  breed  is  much  esteemed  in 
all  the  nortliem  parts  of  Europe.  The 
Frieshmd,  Oldenburg,  Dansiff,  and  Tilsit 
cattle  are  mostly  Tarieties  of  this  short- 
homed  breed. 

Towards  the  Alps  the  cattle  have  a 
different  character ;  they  are  strong  and 
active,  and  can  range  wider  in  seami  of 
pasture.  The  largest  and  finest  breed  is 
the  Swiss,  especially  the  Freyburg  race, 
which  is  found  in  &e  rich  pastures  be- 
tween the  mountains  in  the  neighbour- 
hood of  Greyera  (Gruy^res),  a  place  well 
known  for  its  excellent  cheese,  which  is 
consumed  all  over  Europe.  The  cows, 
which  are  here  the  principal  object  of 
attention,  are  large  and  wide  in  the  flanks, 
and  strong  in  the  hom~(we  should  rank 
Ifaem  in  En^and  among  the  middle- 
horns)— short  and  strong  in  the  bone, 
with  a  prominence  at  the  root  of  the  tail, 
which,  aoooiding  to  our  notions,  would  be 
considered  a  great  blemish.  The^give 
abundance  of  rich  milk  when  ranging  in 
thdr  native  Alps,  or  when  stalled  and  fod 
with  clover  or  lucem  in  the  stables.  The 
oxen  work  well,  but  are  rather  heavy 
and  slow.  When  fed  off  they  fotten 
well ;  and  although  fiit  meat  is  not  much 
prised  there,  some  carcases  may  be  seen 
slaughtered  in  Bern  and  Frcnrburs  which 
are  equal  to  those  in  the  best  English 
markets. 

There  is  a  smaller  but  very  active 
mountain  breed  of  cattie  in  the  Jura, 
which  does  well  on  scanty  food.  The 
cows  are  small  and  ^ht,  generally  of  a 
lig^t  red  colour.-  The  oxen  are  very 
a^ve  and  strong  for  their  size.  They 
draw  invariably  hy  the  horns.  They  are 
not  considered  so  profitable  for  stall  feed- 
ing as  the  larger,  but  they  are  excellent 
for  the  small  cottaeers  on  the  borders  of 
the  mountains,  and  find  their  sustenance 
among  tha  woods  and  rooks,  where  they 
dimb  like  floats. 

The  Norman  breed  rives  the  character 
lo  all  the  cattie  usually  met  with  in  the 
northern  part  of  France,  except  near  the 
Bhine.    They  are  mostiy  of  a  li^ht  red 


odour,  sometimes  spotted  with  white. 
Their  horns  are  short,  and  stand  wdl  out 
from  the  forehead,  taming  up  with  a 
Uacktip;  the  leas  fine  and  slender;  the 
hips  high,  and  tiie  thighs  thin.  The 
cows  are  good  milkers,  and  the  milk  it 
rich.  They  are  in  ^eral  extremely 
lean,  which  is  owing  m  a  great  measure 
to  the  scanty  food  they  gather  by  the 
sides  of  roads,  and  along  the  xrass  balks 
which  divide  the  fields.  Inrformandy 
itself  they  have  good  pastures,  and  the 
cattie  are  larger  and  look  better.  The 
Aldemey  and  Jersey  breeds,  which  ttcm 
the  extreme  richness  of  their  milk  are 
much  prised  in  gentiemen's  dairies  in 
England,  are  smaller  varieties  of  the 
Norman,  with  shorter  homs,  more  toined 
in,  and  a  still  more  deer-like  form. 

The  Italian  breeds  are  not  very  re- 
markable, except  from  the  immense  length 
of  the  homs  of  some  of  them.  No  great 
piuns  are  taken  to  improve  them,  except 
m  some  parts  of  the  north  of  Italy,  whm 
the  Parmesan  cheese  is  manufoctured: 
there  they  resemble  the  Swiss  breed,  and 
are  probably  only  varieties  of  the  same 
stock. 

The  different  British  and  Irish  breeds 
have  been  generally  distinguished  horn 
each  other  by  the  lencth  of  the  horn. 
The  long-homed  breed  is  sui^rased  by 
many  to  be  indigenous.  Others  consider 
the  middle-homed  as  the  old  breed.  The 
former  was  chiefly  found  in  a  district  of 
Yorkshire  called  Craven,  and  was  greatiy 
improved  bv  the  skill  of  Bobert  Bake- 
well,  of  Di^ey  Farm,  in  Leicestershire^ 
and  hence  the^  are  called  the  Disfaley 
breed.  The  distinguishing  character  of 
this  breed  are  long  noms  growing  down-^ 
wards  from  the  side  of  the  h^  and 
ending  in  straight  points  parallel  to  the 
jaw.  In  order  to  give  an  adequate  idea 
of  tiie  qualities  of  this  improved  breed, 
we  must  consider  what  breeders  and 
mziers  call  the  fine  point8  of  an  ox. 
These  are  certain  forms  and  appearances, 
which  are  either  anatomically  connected 
with  a  perfect  conformation  of  the  body, 
and  especially  of  the  organs  of  respiratioii 
and  of  digestion,  or  which  are  oonstantiy 
assodated  with  the  peculiar  qualities  of 
certain  breeds,  so  as  to  be  proofo  of  tiieir 
I  purity.    Of  t]ie  first  kind  are  a  widi 


Digitized  by  VjOOQ IC 


CATTLE. 


[  97     1 


CATTLE. 


Aest,  well  fbi^med  barrel,  strong  and 
Mraigfat  spine,  liip^bones  well  separated, 
and  lengtti  ai  quarter,  all  wbieh  can  be 
proved  to  be  essential  to  the  perfect  fbno- 
tionsof  the  body.  Snoall  and  short  boneK 
IB  tibe  legs  give  firftiness  withost  mine- 
MRify  weight  A  thick  sidn  well  corered 
with  haur  insores  proper  warmth,  and  its 
Mft  loose  feel  indicates  t  good  coat  of 
edfailar  snbstEuioe  nndemeam,  whidi  will 
ftsdilj  be  mied  with  deposited  &t  AU 
ibese  are  indispensaUe  pmnts  in  an  ox 
wbieh  is  to  be  profitably  fiitted,  and  what- 
erer  be  the  breed,  they  will  always  indi- 
eite  8iq)eriority.  Otber  pdnts,  sach  as 
eoloor,  form  il  the  horns,  shape  ci  the 
jaw,  and  setting  on  of  the  tail,  with  other 
pirtieolars,  are  only  ess^tial  in  so  far  as 
experience  has  observed  them  in  tiie  bert 
bleeds,  and  as  they  are  indications  of 
pve  Mood.  The  eye  is  of  great  im- 
portance ;  it  should  be  lively  and  mild, 
mdieating  a  healthy  circulation,  with  a 
gentle  and  almost  mdolent  temper.  An 
numal  that  is  not  easily  disturbed  will 
fttten  rapidly,  while  one  that  is  resOess 
and  impatient  will  never  acquire  flesh. 
Aiaongst  the  aatientB,  a  deep  dewU^  was 
eoQodered  as  a  great  beauty  in  an  ox. 
In  some  of  our  best  breeds  there  is  scarcely 
tty.  The  romp  of  the  Preyburg  cows, 
as  we  observed  before,  rises  high  towards 
fte  tail;  wh^  a  straight  back  from  the 
Beck  to  the  tail  18  indii^ensable  in  a  well- 
%red  British  ox. 

Having  established  a  breed  whi^  has 
naay  superior  qmdities,  attention  is  paid 
to  maintain  its  purity ;  and  to  those  who 
cknnot  ascertain  the  parentage,  oertiun 
"Mrio  are  satisfiictory  proof  of  purity  of 
Hood.  The  new  LiCicester  long*honi 
oxen  were  noted  for  the  smallness  of  the 
bone  and  tbdr  aptitude  to  fhtten.  Their 
nftdiwas  fine-grained,  the  fdX  being  well 
Brtermixed  in  tiie  musdes,  At  the  time 
when  Bakewell  died,  about  1796,  no  oth» 
breed  could  be  brought  into  competition 
▼idi  his  improvea  long-horns.  But 
whedier  his  successors  have  not  paid  the 
mne  attention  to  keep  up  the  qualities 
^  the  breed,  or  it  has  degenei>ated  in 
onnparison,  they  haye  since  lost  much  of 
^ir  reputation,  and  the  short-homed 
Jjeed  has  now  the  superiority.  Good 
lOBg-^orne^  cattle  |ii?e»  however,  ocei^r 


sionally  seen  in  the  midland  oomidM. 
One  defbct  of  the  breed  wis,  that  th# 
cows  gave  but  little  milk,  and  diit  may 
be  the  reason  for  now  pr^brring  tiiie 
short-horns.  The  Teeswater  or  H<ddev« 
nesB  breed  of  catde  was  produced  \!y  the 
importation  of  cows  from  Holstetn  or 
Holland,  and  careftil  breeding  and  cross 
ing.  They  now  much  excel  the  eriKyial 
stock.  The  prindpal  isaraover  of  the 
Teeswater  breed  was  Mr.  Charlei  ColliBi* 
By  his  care  a  breed  has  been  ^rodueed 
which  is  unrivalled  for  the  dairy,  and  ibr 
fhttening  readiljr.  Almost  every  good 
breed  now  in  existence  traces  its  ped^iree 
to  his  bulls,  especially  one  of  the  first  he 
used,  called  Hubback.  The  HmMW  ox 
exhit^^ted  ^r^  years  ago^  under  the 
name  of  the  Durham  ox»  Iras  of  this 
breed.  By  careful  crossing  With  a  Gal- 
loway cow,  an  improved  breed  t»a»  pro- 
duced, which  was  in  such  repute  ibi$  at 
a  sale  of  Mr.  Collins's  stock  of  short* 
hoi^  October  11, 1810^  a  ftaubn  bnlU 
called  Comet,  sold  Ibr  1000  ffuineas^  and 
48  lots  of  bulls,  cow^  and  caivea  reaHaed 
7115i.  17».  {Library  of  UufidKnowhdpe, 
**  Cattie,"  p.  233.)  The  short-bom  cattle 
are  moetiy  light  oolo«red»  some  ^nle 
white,  but  most  are  speckled  with  red 
and  white,  without  any  large  distinct 
spots.  Thehoms  are  very  short.  Intht 
cow,  the  points  turn  inwards  towarda 
each  other.  Some  of  the  finest  bulls  hate  ^ 
merely  a  tip  of  a  horn  standinc  out  froa 
eaeh  sid^  of  &e  forehead.  In  me  carcase 
they  have  every  point  which  we  have 
befbre  enumerated  as  Essential  to  per- 
fisction. 

Besides  the  two  breeds  above  men^ 
tioned,  tiiere  are  several  ih  great  repute 
in  particular  districts,  whidi  almost  dis- 
pute the  superidrity  with  the  short-horns. 
Of  these  tiie  Devonshire  breed  is  the 
handsomest  The  colour  of  this  breed 
is  invariably  red,  with  a  very  fine  head, 
small  bone,  and  glossy  hide.  The  oxea, 
although  not  so  heavy  as  some,  are  the 
best  foe  the  plough  on  light  lands;  thev 
walk  nearly  as  &st  as  horses,  and  wiu 
work  almost  as  well  in  pairs.  The  cows 
are  good  milkers,  any  deficiency  in  quanF- 
tity  being  made  up  by  the  richness  <^  the 
cream.  The  oxen  ihtten  readily,  and 
tMr  fiesh  is  of  the  best  qi^dity. 
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The  Sofltex  breed  is  only  distinguished 
fnm  the  DeTon  by  being  rather  stronger, 
and  not  so  fine  in  the  h^  and  horn. 

The  Herefordshire  breed  is  larger  and 
heavier  than  either  of  the  preceding^  the 
borni  longer  and  more  tamed  outwards; 
the  odour  is  red,  bat  the  belW  and  the 
ftoe  are  generally  white,  and  there  is 
often  a  white  stripe  along  the  baek.  This 
breed  has  many  excellent  qoalitiesi  and 
Ihtlens  well;  bat  ike  cows  are  of  little 
«ee  fbr  the  dairy,  from  the  small  qaantity 
of  milk  they  yield.  The  Herefiirdshire 
•sen  are  best  suited  to  the  rich  pastares 
of  their  nati^  coanty,  where  they  grow 
to  a  ffreat  siie  and  inerease  fivt  Tliese 
are  ue  principal  English  breeds.  Of  the 
Welsh  breeds,  the  Glamorganshire  cows 
are  in  good  repute  for  the  dairy;  they 
are  of  a  daik  brown  ooloor  with  a  white 
alripe  along  the  back,  long  white  horns 
pointing  rraier  forwards  and  upwards; 
the  tail  is  set  on  rather  his^  above  the 
back,  which  is  thought  a  defect,  but  in 
this  they  are  mudi  exceeded  by  the  Frey- 
burg  cows  mentioned  above,  which  have 
great  merit  notwithstan<ting.  The  other 
Welsh  breeds  are  distinguished  chiefly 
by  their  hardy  constitutions,  which  they 
owe  to  their  having  been  Ined  in  moun- 
tainous districts.  Great  drotes  of  them 
eome  to  all  the  English  fidrs ;  ^eir  low 
price  and  small  expense  of  keep  render 
them  an  object  worthv  the  attention  of 
cottagers  and  small  mrmers;  they  are 
best  calculated  to  run  on  rough  heaths 
andconmions. 

The  principal  indigenous  Scotch  breeds 
are  the  West  Highland,  the  Galloway, 
the  Angus,  and  the  Shetland.  There  is 
a  doubt  whether  the  Ayrshire  should  be 
classed  amongst  the  pure  Scotch  cattle. 
Their  great  resemblance  to  the  short-horn 
in  all  out  the  siie  leads  one  to  s9ppo6e 
that  they  are  a  eross  of  a  smaller  breed 
by  a  short-horn  buU,  but  they  have  very 
cood  qualities,  and  are  exceUent  for  the 
dairy  or  for  stslliog. 

A  great  many  cattle  are  bred  in  the 
various  islands  which  lie  on  the  western 
eoast  of  Scotland.  They  are  mostiy  of  a 
small  black  breed,  called  Kyk>es.  They 
are  very  hardy,  and,  when  brought  into 
good  pasture,  iktten  rapidly  and  produce 
die  fisfltt  and  best-flavoured  beed    They 


are  found  in  the  greatest  perfection  in 
the  Isle  of  Skye,  and  are  sent  annually 
in  \me  droves  from  their  native  islands, 
and  dispersed  through  Scotland  and 
En^and.  They  are  particularly  in  re- 
quest in  Norfiuk,  Simblk,  and  Esmx« 
where  they  are  wintered  on  turnips,  and 
sent  to  Smithfleld  in  tiie  ^ring  and 
summer  following.  If  ihey  do  not  pro- 
duce so  great  a  weight  of  beef  as  many 
other  brMds,  they  always  bring  the  hia^ 
est  price  in  the  market,  and  require  but 
a  ver^  short  time  to  get  &t.  The  Gallo- 
way IS  a  peculiar  br^d,  which  has  many 
^ood  qualities :  it  has  no  horns ;  the  body 
IS  compact,  and  the  legs  short;  and  few 
breeds  can  vie  with  the  Galloway  oxen 
and  heifers  in  aptitude  to  fiitten.  Hiere 
is  a  peculiar  roundness  in  all  the  parts  of 
the  body,  which  makes  the  animal  look 
well  in  flesh,  even  when  he  is  lean.  The 
^in  is  loose,  and  the  hair  soft  and  silky 
to  the  touch.  They  are  mostiy  black, 
but  some  are  of  a  dun  colour,  which 
shows  a  connection  between  thb  breed 
and  the  polled  Suffolk.  It  is  oolv  the 
colour  which  distinyushes  them.  Many 
of  the  Galloway  heifers  are  ^p^jed,  and 
get  very  &t  at  an  early  age.  The  Gallo- 
wajr  cows  are  not  very  ^od  milkers,  in 
which  respect  they  differ  from  the  Suffiolkt 
but  th^  milk  is  verj  rich. 

The  Angus  doddie  is  also  a  polled  breed, 
and  has  l)«en  lone  in  repute.  It  is  pro* 
bably  a  variety  of  the  Galloway,  to  wni<^ 
it  bears  a  strong  resemblance,  but  it  has 
been  found  in  Angus  from  time  imiae* 
morial. 

The  Shetland  cattie  are  very  diminutive 
and  coarsely  shaped,  but  their  flesh  is 
reckoned  well  flavoured.  They  are  sel- 
dom driven  into  Ebigland  or  the  South  of 
Scotland,  because  when  &t  they  attain 
but  a  very  small  weight  The  breed  is, 
however,  worth  the  notice  of  experimental 
agriculturists. 

The  Aberdeenshire  and  Fifeshire  breeds 
are  homed,  and  have  been  produced  by 
various  crosses  with  short-horns  and  other 
English  breeds.  All  the  Scotch  breeda 
have  been  greatiy  improved  by  the  |ire> 
miums  given  by  the  Highland  Socie^ 
for  the  encouragement  of  breeding. 

Of  Irish  caHIe,  the  small  Kerry  cow 
teems  to  be  purely  native?    It  is  a  useftil 
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teeed  fbr  cottagers,  reaairing  but  mode- 
fate  keep  and  care,  and  ^Ting  a  consi- 
denble  quantity  of  milk  in  proportion  to 
Ihe  nze  of  the  animal  and  the  food  it 
leomies. 

The  best  Irish  cattle  are  j^rodnced  bj 
CKMses  with  the  improved  Leicester  long- 
horns,  and  in  the  rich  pastures  of  the 
ioath  many  fine  animals  were  reared  and 
•hmg^tered  for  the  ose  of  the  navy  daring 
the  war. 

These  are  the  principal  breeds  of  cattle 
h  the  United  Kingdom.  By  selecting 
those  which  are  best  suited  to  each  situ- 
ation and  pasture,  the  industrious  &rmer 
.  nay  add  considerably  to  his  profits,  and 
at  the  same  time  enrich  his  land  with 
tibe  manure.  In  purchasing  cattie  it  is 
terr  necessary  that  the  age  should  be 
leaoily  ascertained:  the  surest  mode  of 
doinff  this  is  by  examining  the  teeth.  A 
calf  has  usually  two  fh)nt  teeth  when  he 
is  dropped,  or  they  will  appear  a  day  or 
two  after  his  birth ;  in  a  fortnight  he  will 
have  four,  in  three  weeks  ux,  and  at  the 
6pd  of  a  month  dght  After  this,  these 
milk-teeth,  as  they  are  called,  gradually 
wear  and  fiJl  out,  and  are  replaced  by 
iSbe  second  and  permanent  teeth.  At  two 
years  old  the  two  middle  teeth  are  re- 
placed; the  next  year  there  will  be  four 
new  teeth  in  all:  at  four  years  there  are 
nx  permanent  teeth,  and  at  five  the  whole 
cig^t  are  replaced.  The  nuUc-teeth  do 
not  always  mil  out,  but  are  sometimes 
only  pushed  back  by  the  second  set ;  and 
b  this  case  they  should  be  removed  with 
la  instrument,  as  they  impede  mastication 
aad  irritate  the  mouth.  After  six  years 
old  the  edges  of  the  teeth  begin  to  wear 
flat,  and  as  they  wear  off  the  root  of  the 
tooth  is  pushed  up  in  the  socket,  and  tiie 
width  of  the  teeth  is  diminished,  leaving 
interstices  between  them :  this  be^ns  in 
tiie  middle  teeth,  and  extends  gradually 
to  the  comeiB.  At  ten  years  old  Ihe  four 
aiddle  teeth  are  considerably  ^minished, 
and  the  mark  worn  out  of  them.  After 
fifteen  years  of  age  few  cows  can  keep 
titemselves  in  condition  by  pasturing; 
but  they  may  continue  to  give  milk,  or 
be  ikttened  by  stalling  and  giving  them 
ground  food.  Homed  cattie  have  rings 
at  the  root  of  the  horns,  by  which  the  age 
may  also  be  known.    The  first  ring  ap- 


pears at  three  years  of  age,  and  a  new 
one  is  formed  between  it  and  the  skull 
every  year  after.  But  this  mode  of  ascer* 
tainmg  the  age  is  not  so  sure  as  by  the 
teeth,  deception  being  much  easier'  by 
filing  off  the  rings. 

In  order  to  learn  by  experience  what 
breed  of  cattie  is  most  profitable,  it  is  very 
advantageous  to  weigh  them  occarionallj 
and  note  their  increase.  For  this  purpose 
several  simple  and  ingenious  weighing 
machines  have  been  invented.  For  want 
of  better,  a  strong  kind  of  steel-yard  may 
be  made  of  a  young  fir-tree,  about  twen^ 
feet  long,  suspended  from  a  strong  beam 
by^  a  hook  fixed  about  a  foot  mm  the 
thidcest  end,  to  which  is  attached  another 
hook,  firom  which  descend  strons  flat 
hempen  bands,  forming  two  loops  joined 
together  by  iron  rings.  These  are  put 
under  the  bdly  and  <mest  of  an  ox ;  and 
a  weight  hung  at  the  smaller  end  of  the 
pole,  just  sufficient  to  lift  him  off  his  legs, 
rea<^y  gives  his  live  weight  Experience 
has  shown  the  propoi;tion  between  the 
saleable  quarters  and  the  offiil,  in  different 
states  of  fktness;  and  tables  have  been 
constructed  by  which  the  net  weight  it 
found  by  mere  inspection.  Multiplying 
the  live  weight  by  0*605,  ^ves  a  near 
approximation  to  the  neat  d«id  weight  in 
an  ox  moderate^  fat  and  of  a  good  breed. 
When  an  ox  is  &t,  his  weight  may  be 
very  nearly  guessed  by  measuring  hit 
^rm  immediately  behind  the  fore  Xea, 
and  the  length  from  the  tip  of  the  shoul&r 
to  the  perpendicular  line  which  touches 
the  hinder  parts,  or  to  a  wall  agunst 
which  the  animal  is  ba^ed.  Tlie  square 
of  the  girth  in  inches  and  decimals  i» 
multiplied  by  the  length,  and  the  product 
multij^ed  by  the  £ciinal  *238.  Thia 
^ves  the  weight  of  the  four  quarters  in 
stones  of  14  lbs.  This  rule  is  founded 
on  the  supposition,  that  there  is  a  certun 
proportion  between  the  net  weight  of  the 
quarters,  and  that  of  a  cylinder,  the  dr- 
cumforence  of  which  is  tne  girth,  and  the 
axis  the  length  taken  as  above.  The 
proportion  laia  been  ascertuned  by  ob- 
servation and  repeated  comparison.*  The 

•  If  ^  betlw  gjithuid  I  tht  length  taken  m 
above,  a  the  area  of  a  circle  whoae  eiieomferenoe  to 
unity,  the&  ij^a^  eyUader ;  and  if  the  pvopor- 
tftoB  of  thia  tyliaditt  httibeea  found  by  lepeateA 
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Seasurement  will  at  all  events  ittdleate 
e  proportional  increaiie  during  the 
period  of  &ttening. 

Cattle  are  not  subject  to  many  diseases, 
it  ihej  have  plenty  of  iood  and.  good 
frater,  and  are  kept  clean.  Air  is  essen- 
tial io  them,  and  ahhbngh  6oWs  wiB  give 
fhpre  milk,  and  oxen  will  fiitten  better 
when  kept  in  warm  stalls  in  winter,  they 
are  both  less  snbject  to  ^Useases  when 
ihev  are  k^pt  in  open  yards,  with  merely 
a  shelter  from  the  snow  aivl  rain.  Epi- 
^tic^  diseases,  which  sometimes  ravage 
whole  districts,  are  less  known  in  Eng^d 
ihan  in  most  countries.  For  the  peculiar 
diseases  of  catUe  see  Ox. 

The  most  economical  mode  of  feeding 
iaittle  is  evidentiy  by  allowing  them  to 
seek  their  food  on  commons  tmd  uncul- 
tivated pastures;  but  it  is  only  in  par- 
ticular situations  that  it  is  the  most 
kdvantagebns.  Catde  fed  on  commons 
add  littie  ib  the  stock  of  manure,  except 
^hen  they  are  kept  in  the  yards  or  staUs 
in  irint6r:  even  then  their  dung  is  of 
little  value,  if  they  are  merelv  kept  alive 
dii  Atraw  or  coarse  hay,  as  is  generally 
the  case  where  die  stock  is  kept  on  com- 
mons or  mountains  in  summer.  When 
the^  fbed  in  inclosed  and  rich  pastures, 
their  dung  iklling  in  heapii  on  me  grass 
(does  more  harm  than  good.  The  urine 
fertilizes  the  soil  in  wet  weather  when  it 
U  diluted ;  but  in  drv  weather  it  only 
jtoms  up  the  grt^  If  we  calculate  what 
Would  DC  the  amount  of  dung  collected 
If  the  catUe  were  kejpt  in  yards  or  stables. 

gad  fed  with  feod  cut  for  them  and 
rought  there,  and  also  the  loss  of  grass 
by  treading  on  the  pastures,  we  shall 
)iave  no  £>ubt  whetner  the  additional 
labour  of  cutting  the  grass  and  bring^g 
it  home  daily  is  not  amply  repaid  by  the 
saving.  But  if  we  also  ^e  into  the 
account  the  variety  of  artificial  grasses, 
pulse,  and  roots  which  may  be  grown 
with  advantage  on  land  unfit  for  per- 
manent grass,  and  the  quantity  of  arable 
land  which  may  thus  be  kept  in  the 


trUlt  to  be  to  the  weight  of  the  carcase  in  stones 
of  14  lbs.  as  ( :  1,  then  /p*x4-  ^  ^^  ^^^  weight. 

*  0  O 

In  this  ease  -^has  been  found  =  0*S38.    .*./ y'X 
^•838  Is  the  weif^t. 


highest  state  of  cultivation,  we  shall  be 
convinced  that  the  practice  of  those 
countries  where  the  catUe  are  constantly 
kept  at  home  is  well  worthy  of  imitation. 
It  mav  be  of  use  to  the  health  of  the 
animals  to  be  allowed  to  take  a  few  faoikrs' 
lur  and  exercise  in  a  pasture  near  ^e 
stable ;  but  there  is  no  advantage  in  their 
having  any  grass  crop  there:  on  the  con- 
trary, the  barer  of  grass  the  sur&ce  is,* 
the  better.  They  will  relish  their  food 
better  when  they  are  taken  in  alter  a  few 
hours'  fitting.  A  bite  of  fresh  shor^ 
grass  might,  on  the  contrary,  nye  them 
a  dislike  to  their  staler  food.  When  cut 
grass  is  given  to  cattie  in  the  stalls,  it  is 
best  to  let  it  lie  in  a  hea^  fer  at  least 
twelve  hours  before  it  is  given  to  them. 
It  heats  slightiy,  and  the  peculiar  odour 
of  some  of  the  plants,  which  oxen  and 
cows  are  not  fonn  o^  being  mixed  with 
that  of  the  more  fr8^;rant,  the  whole  is 
eaten  without  waste.  Experience  has 
shown  that  many  plants  which  catUe 
refuse  in  tiie  field,  where  the^  have  si 
choice,  have  nutritious  qualities  when 
eaten  mixed  with  others  m  the  ferm  of 
hay.  There  are  few  deleterious  plants 
in  good  grass  land  or  water-meadows. 
(End  these  are  leadily  distinguished  and 
weeded  out 

The  quantity  and  quality  ^f  the  dtm^ 
of  cattie  whicn  are  stalled  and  well  fed 
is  so  remarbible,  that  its  value  makes  af 
considerable  deduction  from  that  of  the 
food  given;  especially  of  green  fi>od, 
such  as  clover,  lucem,  tares,  and  every 
kind  of  leguminous  plant :  we  shall  not 
be  fer  wrong,  if  we  set  it  at  one-fourth. 
This  supposes  a  sufficient  quantity  of 
straw  for  litter,  and  an  economical  col- 
lection of  the  liquid  parts  in  proper 
reservoirs  or  tanks.  In  order  to  make 
the  feeding  of  cattie  advantageous,  the 
buildings  must  be  convenienUy  placed 
with  respect  to  the  fields  from  which  the 
food  is  to  be  brought  Moveable  sheds 
with  temporary  yards,  which  can  be 
erected  in  different  parts  of  a  lar^  ferm, 
according  as  difierent  fields  are  m  ^rass 
or  roots,  are  a  great  saving  of  carnage, 
both  in  the  bringing  the  food  to  the 
catde  and  carrying  the  dung  on  the  land. 
A  clay  bottom  should  be  selected,  in  a 
dry  and  rather  hig^  spot,  if  posuble. 
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Bot  if  pennanent  buildings  for  cattle, 
constructed  of  rough  materials  and 
thatched  with  straw,  were  erected  in  Ae 
centre  of  about  forty  acres  of  arable  land, 
in  Afferent  parts  of  a  large  &rm,  it 
would  probably  be  a  great  saving  in  the 
end. 

Good  water  is  most  essential  to  the 
health  of  cattle,  and  that  which  has  been 
some  time  exposed  to  the  bit  seems  the 
best  for  them.  When  they  are  fatted  in 
Bta^d  on  dry  food,  they  should  always 
have  a  trough  of  water  within  reach.  A 
piece  o^  rock-salt  to  lick,  or  some  salt 
given  with  their  food,  is  highly  conducive 
to  their  health,  and  will  restore  their 
"appetite  when  it  be^ns  to  flag.  Rubbing 
me  hide  with  a  wisp  of  straw  or  a  strong 
brash,  as  is  doi^e  to  horses,  may  appear  a 
useless  labour,  but  it  is  well  known  that 
there  is  no  better  substitute  for  that 
exercise  which  is  essential  to  health. 
"Where  labour  is  not  regarded,  as  is 
always  the  case  when  the  owner  of  the 
eattle  attends  upon  them  himself^  the 
curry-comb  and  the  brush  are  in  regular 
use,  and  the  advanta^  derived  from  the 
use  of  them  is  undeniable. 

In  those  countries  where  the  fhrmer  is 
allowed  to  distil  a  spirit  Ax)m  his  grain. 
It  is  a  great  advantage  to  an  agricultural 
establishment  to  have  a  distillery  attached 
to  it,  especially  in  a  remote  situation: 
and  not  only  is  the  fattening  of  cattle  on 
the  refhse  of  tiie  distillation  a  source  of 
profit,  but  the  manure  extends  fertility 
around.  The  produce  in  spirits  and  in 
cattle  is  easily  transportea  to  a  great 
distance,  and  almost  the  whole  of  what 
18  produced  by  the  land  returns  to  it  in 
the  shape  of  manure.  The  same  mav  be 
said  of  the  manufacture  of  sugar  from 
beet-root,  which  has  been  lately  so  much 
extended  in  the  north  of  France. 

It  can  never  be  too  much  impressed 
n^n  the  minds  of  agriculturists,  that 
▼ithout  dung  there  is  no  com ;  without 
cattle  there  is  no  dung.  Every  means 
should  therefore  be  u^  to  encourage 
.the  breeding  and  feeding  of  cattie,  and 
none  can  be  more  effectual  than  to  show 
that  the  profits  of  a  farm  are  always  pro- 
portioned to  the  quantity  of  cattie  kept, 
and  the  abundance  of  the  food  provided 
for  them. 


CHALK  is  composed  of  nearly  44  pari! 
of  carbonic  acid  and  56  of  lime.  It  il 
extensively  used  in  agriculture,  to  im^ 
prove  various  soils.  The  best  land  for  the 
^wth  of  wheat  contains  a  certain  por^ 
tion  of  argillaceous,  siliceous,  and  cal- 
careous earth ;  and  when  this  last  is  de^ 
ficient,  the  addition  of  chalk  improves 
the  soil  more  than  any  quantity  of  animal 
or  vegetable  manure  cotdd  do  alone. 
Lime  produces  a  greater  effect  by  its 
caustic  nature ;  but  as  it  is  always  put  on 
the  land  in  much  smaller  quantities  thaii 
chalk,  it  does  not  so  permanently  improv<i 
it.  Good  chalk  should  be  firm  and  com" 
pet,  should  break  readily,  and  crumble 
mto  a  fine  powder ;  it  should  readily  ab- 
sorb moisture,  and  when  the  lumps  ar^ 
exposed  to  frost  after  having  been  wet, 
they  should  break  into  minute  square 
fhi^ments.  Chalk  is  called  a  manure; 
and  it  is  in  as  far  as  everythine  which 
increases  the  crop  may  be  so  called ;  but 
it  is  a  great  mistake  to  suppose  that  ii 
may  ije  substituted  for  animal  and  vege^ 
table  manures.  Chalk  may  so  far  super- 
sede dung  that  where  it  is  used  a  portion 
of  the  latter  may  be  dispensed  with ;  but 
its  chief  use  is  to  improve  the  texture  of 
the  soil,  and  render  it  better  adapted  tb 
receive  and  retain  moisture,  so  that  a 
smaller  pqrtion  of  dung  will  have  a 
greater  effect  t^ian  a  larger  portion  would 
without  it  No  good  agriculturist  will  trust 
to  chalk  alone  on  poor  exhausted  latid; 
although  he  may  do  so  where  the  soil  is 
fill  of  nutritive  matter.  In  this  last  case 
however,  lime  would  be  much  more  eflSed- 
tual ;  but  chatk  will  make  dung  work 
well,  and  hence  it  is  most  frequentiy 
mixed  into  a  compost  with  it,  or  alternate 
heaps  of  dung  and  chalk  ai^e  put  upon 
the  land  and  mixed  in  the  spreading.- 
When  chalk  is  used,  it  is  of  great  impor- 
tance to  ascertain  whether  the  natural 
soil  contains  more  or  less  of  calcareous 
matter.  The  less  of  this  matter  is  found 
in  it  on  analysis,  the  greater  improve- 
ment is  produced  by  chalk ;  hence  the 
common  saying,  that  the  ^rther  \o\l 
are  from  a  chalk-pit  the  more  valuable  is 
the  chalk. 

The  soils  most  improved  b^  it  are  the 
strong  wet  clays,  which  contain  a  portion 
of  iron.    Chalk  acts  as  an  abso -bent  cor- 
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recti  astringencj,  and  prevents,  hj  its 
inteipontion  between  the  particles  of  clay, 
that  running  into  a  solia  mass,  which  is 
•0  detrimental  to  the  roots  of  plants  by 
entirely  exdnding  atmoi^heric  air.  On 
loose  sands  its  effect  b  different;  there  it 
acts  chiefly  as  a  cement,  and  the  more  ar^ 
gillaceous  it  is,  the  better  it  binds  the  sili- 
ceous particles.  For  light  soils  marl  is 
preferable,  especially  when  a  condderable 
coat  can  be  put  on  the  land.  The  clay 
which  is  so  aoundantiy  used  in  some  purts 
of  Norfolk,  and  is  found  in  many  places 
at  a  small  depth  below  tibe  sur&oe,  owes 
much  of  its  yirtue  to  the  calcareous  matter 
which  it  contains,  and  where  this  is  defi- 
^nent,  it  will  not  much  improve  the  soil 
imtil  chalk  or  lime  be  added.  Chalk  is 
used  wherever  it  can  be  procured  within 
a  moderate  distance,  and  the  soil  is  stiff; 
as  in  the  counties  of  Essex,  Suffolk,  Berk- 
ahire,  Middlesex,  Buckinghamshire,  and 
manv  others.  In  those  districts  where 
chalk  is  much  used,  it  is  generally  put  on 
the  land  in  autumn,  and  not  ploughed  in 
till  it  has  been  exposed  to  the  frost;  or  it 
is  laid  in  long  heaps  on  a  headland,  or  by 
the  side  of  a  road  or  lane,  and  there  turned 
orer  and  mixed  with  the  earth  on  which 
the  heaps  are  laid.  If  it  be  exposed  to 
the  sun  m  summer,  it  must  be  carefully 
covered  with  earth,  or  it  will  harden  so 
much  by  drying  that  it  will  be  very  diffi«- 
eult  to  pulverise  it  afterwards,  and  the 
frost  will  not  have  tiie  same  effect  upon 
it  Ten  tumbril  loads  of  chalk,  and  as 
manv  of  good  &rm-yard  dung,  are  a  very 
good  dressing  either  on  a  &llow  for  wheat 
or  previous  to  sowing  turnips.  When 
chalk  is  laid  on  permanent  meitdows,  it 
promotes  the  growth  of  white  clover ;  but 
except  the  meadows  are  wet  and  produce 
rushes,  it  is  of  no  very  great  benefit  to 
the  grass,  although  it  shows  its  effect 
when  the  grass  is  broken  up.  When 
land  is  cultivated  according  to  the  con- 
vertible system,  the  best  time  to  put  chalk 
on  the  land  is  when  it  b  about  to  be 
ploughed  up.  If  the  grass  b  fed  off  the 
last  yuir,  the  chalk  may  be  put  on  during 
the  preceding  winter,  and  simply  spread 
over  the  grass ;  it  will  thus  be  pulverised 
by  the  frost,  will  sweeten  the  pasture,  and 
its  full  effect  will  be  perceived  in  the  first 
grain-crop  after  the  land  b  ploughed  up. 


When  chalk  has  been  some  tune  in  ibm 
land,  it  b  sTadually  carried  below  the 
soil  by  the  mtration  of  the  surfiice-water. 
After  a  few  years  therefore  it  requires  to 
be  renewed,  which  shows  the  advantage 
of  putting  on  a  moderate  quantity  9nA 
repeating  it  in  six  or  seven  years,  in  pre- 
ference to  putting  on  a  large  quantity  at 
once,  unless  where  lands  are  reclaimed 
firom  a  state  of  waste,  and  require  to  be 
improved  by  a  large  admixture  of  calca- 
reous matter  before  they  can  be  made 
productive  by  enriching  manures.  This 
IS  the  case  with  those  yellow  loams  which 
contain  much  iron,  and  which  are  gener- 
ally found  under  the  ircm  pan,  so  wcdi«» 
known  to  all  those  who  improve  poor 
light  heath-land.    [Barben  Land.] 

An  important  use  of  chalk  b  to  fbrm 
ponds  in  porous  soib  for  the  use  of  cattle. 
A  stratum  of  chalk  a  few  inches  thick, 
protected  by  a  coat  of  gravel  and  sand  to 
prevent  its  bdng  trod  urough,  will  effec- 
tually retain  the  water ;  and  if  a  consider- 
able pn^Mrtion  of  salt  b  beat  up  with  it 
and  intimately  mixed,  it  will  effectually 
prevent  worms  fhmi  making  lodgments 
m  it,  and  keep  in  water  for  a  very  long 
time.  It  b  of  advantage  to  throw  chalk 
into  all  p<mds  used  by  catde ;  it  corrects 
any  acidity  which  ma3r  arise  from  stag- 
nation, and  the  water  in  which  chalk  is 
diffused  b  more  wholesome  than  that 
which  contains  clay  alone.  In  fiittening 
calves  chalk  bofthe  greatest  use;  it  may 
be  laid  in  the  calf-pens,  for  them  to  lick, 
which  they  will  readily  do,  or  it  may  )>e 
scraped  and  mixed  with  a  small  quanti^ 
of  salt,  and  laid  in  a  small  manger  within 
tiie  reach  of  each  calf.  It  effectually 
prevents  scouring,  and  keeps  their  diges- 
tion in  a  proper  state. 

In  many  parts  of  England  the  whole 
sub-soil  to  a  great  depth  b  a  solid  mass 
of  chalk,  and  the  earUi  which  covers  it 
contains  very  little  else  than  carbonate 
of  lime,  with  a  small  portion  of  vegetable 
matter  in  a  decomposed  state.  In  thb 
soil  a  short  sweet  herbage  grows,  which 
b  extremelv  grateM  to  sheep;  accord- 
ingly the  chalky  hills,  called  downs,  in 
Sussex,  Wiltshire,  &c.,  are  chiefly  devoted 
to  sheep-pasture.  Along  the  sides  of 
these  hills  where  the  waters  continuaHr 
accumulate  the  finer  particles  of  the  sou 
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'iridch  are  washed  down  fit>m  above, 
tame  very  prndoctiye  arable  lands  are 
Ibrmed,  and  very  good  crops  of  barley  are 
raised.  There  is  a  plantwhich  seems  to 
delight  in  chalky  soils,  and  to  flourish 
better  there  than  in  deeper  and  richer 

'  earth.  This  is  the  sainfoin  {Hedytarum 
Onobrichis),  and  its  introdnction  amonc 
the  cnltiyated  grasses  has  greatly  raised 
the  value  of  chuky  land,  previously  con- 
sidered too  poor  to  repay  ouldvation.  It 
not  only  produces  an  excellent  fodder, 
siroerior  to  meadow-hay  and  scarcely 
inferior  to  clover,  but  l^  its  roots  it  so 
divides  and  enriches  the  soil,  that  after 
having  covered  it  with  luxuriant  crops  of 
hay  for  several  years,  it  leaves  it  in  a  fit 

'  state  to  produce  exceltent  crops  of  grain, 
with  Tery  moderate  manuring. 

Chalky  soils  are  not  subject  to  the  same 

'  perennial  weeds  which  infest  richer  lands ; 
eoudi-grass  is  seldom  found  in  chalk,  but 

-  the  annuals,  sudi  as  May-weed,  charlock, 
poppy,  crow-foot,  and  several  others, 
-abound  in  it  When  a  chalky  soil  pro- 
dnoes  thistles,  it  is  an  indicadon  of  its 
eontuning  a  portion  of  ar^llaeeous  earth, 
which  improves  its  fertility. 

CHEESE.  The  milk  of  animals  con- 
«8ti  of  three  distinct  substances,  which 
are  separated  from  one  another  by  a 
«li|^t  change,  which  b^ins  as  soon  as  it 
is  exposed  to  the  air.  The  oily  part  rises 
to  tiie  surfece  by  its  less  spednc  ^vity ; 
and  when  it  is  collected  into  a  solid  mass 
by  a^tation  it  forms  butter;  the  curd, 
coagulated  by  the  action  of  any  acid, 
and  pressed,  becomes  cheese*  and  the 
flmd  which  remains  is  the  serum  or 
whey. 

In  the  making  of  cheese  there  are  oer- 
^  tain  general  principles  which  are  essential, 
'  bat  slight  variations  in  the  process  pro- 
duce cheeses  of  very  diffisrent  qualities ; 
and  although  ti^e  most  important  circum- 
atanee  is  the  nature  of  the  pasture  on 
whidi  the  cows  are  fed,  yet  much  de- 
pends on  the  mode  in  which  the  different 
staces  of  the  fiibrication  are  manajsed ; 
and  hence  the  great  superiority  of  the 
eheeses  of  particular  districts  or  duries 
over  those  of  otiiers,  without  any  appa- 
rent difference  in  the  pasture.    By  skill 

-  aad  great  attention  excellent  cheeses  are 


made  in  places  where  the  pastures  aia 
not  conri<Kred  so  well  adapted  to  produet 
milk  of  a  proper  ouality ;  and  in  those 
countries  where  toe  cows  are  chiefly 
kept  tied  up  in  stalls,  and  are  fed  witii  a 
variety  of  natural  and  artificial  grasses, 
roots  and  vegetables,  si^rior  t&ete  m 
oftenmade. 

The  first  process  in  makins  eheese  li 
to  separate  the  curd  firom  the  wher,  whidi 
may  be  done  by  allowing  the  milk  to  be- 
come sour;  but  the  cheese  is  infimor  in 
quality,  and  it  is  difficult  to  stop  the  add 
fermentation  and  prevent  its  running  v^ 
to  the  putre&ctive.  Various  substances 
added  to  milk  will  soon  separate  the  curd 
from  the  whey.  All  acids  curdle  milli. 
Muriatic  acid  is  used  with  success  for 
this  purpose  in  Holland.  Some  veg^ 
tables  contain  adds  which  readily  coa- 
gulate milk,  sudi  as  the  juice  of  the  ^ 
tree,  and  the  flowersof  the  OaUmm  varum, 
or  yellow  lady's  bed  straw,  hence  called 
cheeae'remiti.  Where  better  rennet  ca»- 
not  be  procured,  th^  may  be  substitoted 
for  the  most  natural  curdler  of  milk» 
which  is  the  gastric  juice  of  the  stomach 
of  a  suckiuff  calf.  This  juice  rapidly 
coagulates  me  milk  as  the  calf  sucka; 
and  the  only  difllculty  is  in  collecting  and 
keying  it  from  putrefection,  which  be- 
cins  from  the  instant  the  stomach  is  taken 
from  tiie  cal£  The  preparation  of  tte 
reimetf  as  it  is  called,  is  a  most  important 
part  of  the  process  of  cheese-making.  The 
following  may  be  considered  as  the  sim- 
plest, and  perhaps  the  best  As  soon  as  a 
suckmg  cau  is  huled  tiie  stomach  should  be 
taken  out,  and  if  the  calf  has  sucked  lately, 
it  is  all  the  better.  The  outer  skin  should  Se 
well  scrimped,  and  all  fet  and  useless  mem- 
branes careftilly  removed.  It  is  only  the 
inner  coat  which  must  be  preserved.  The 
coagulated  milk  should  be  taken  out  and 
examined;  and  any  substance  besides 
curd  found  in  it  should  be  careftdly  re- 
moved. The  serum  left  in  it  should  be 
pressed  out  with  a  doth.  It  should  tiien 
be  redaced  in  the  stomach  with  a  large 
quantity  of  the  best  salt  Scxne  add  a 
httie  dum  and  sd  prunella;  others  put 
various  herbs  and  ^ices,  with  the  view 
of  giving  the  cheese  a  peculiar  flavour, 
but  the  plain  simple  salting  is  sufficient 
The  skins,  or  veils,  as  they  are  called*  i^ 
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4iMii  pat  tBtt>  a  pan,  tad  ooTored  with  a 
Mtmled  soliitioa  of  lalt,  in  which  thej 
are  soakod  ibr  lome  hoan;  bot  there 
most  be  so  oiore  liquor  tiuui  will  well 
miusten  the  Tells.  They  ane  afterwanb 
lumgapto  drj,  a  piece  of  flat  wood  belxig 
poterosswise  into  fmh  to  atreteh  them 
oat  They  tbould  be  perfecOy  <kied, 
and  look  like  paiwhment  In  this  state 
ihey  may  be  kept  in  a  dry  place  for  any 
length  of  time,  and  are  always  ready  lor 
use.  In  some  pbees,  at  the  time  of 
making  dieese,  a  piece  of  a  veil  is  cot  off 
-and  soaked  for  some  hoars  in  water  oir 
idiey,  and  tiie  whole  is  added  to  the  warm 
milk.  InodierplaceSfpieoesof  yell  are 
pot  intoa  linen  bag  and  soaked  in  warm 
water,  nntil  the  water  has  acquired  sof- 
fioient  strength,  which  is  proved  by  trr- 
iag  awMrtion  of  it  in  warm  milk.  The 
method  emph^ed  in  ShritBerland  is  as 
ftUowsc'T^A  dry  yell  is  taken  and  exa- 
nfmed^  it  is  Waped  with  a  knilie,  and 
wfaefe  any  veins  or  pieces  of  (oogh  memr 
InBoe  appear  ^^ey  axe  removed.  The 
wlKde  sorihoe  is  examined  and  wadied 
4afeftdly,  if  any  dost  or  dirt  has  adhered 
loitj  but  otherwise  it  is  oidy  wiped  witii 
«  doth.  A  handfiil  of  salt  is  then  rat 
into  it,  and  the  edges  of  the  veil  are  foloed 
over  aod  aeoared  with  a  wooden  skewer 
•etoc^  through  it.  In  this  state  it  forms  a 
bell  of  about  three  inches*  diameter,  and 
is  hud  to  soak  twen^-fear  hoars  ina  dish 
containing  aboot  a  quart  of  dear  whey, 
which  has  been  boiled,  and  all  the  card 
-taken  oat.  ThencKt  day  the  yieU  is  weJ^ 
squeezed,  and  pat  into  fresh  whey ;  the 
first  mftision  b^ng  put  into  a  proper  yes- 
ael,  the  second  is  afterwards  jooixed  wiUi 
it  and  bottled  Ibr  use.  Haifa  fnntof  this 
liquet  of  a  proper  strength  is  sufficient  to 
ciu-dle  forty  giulons  of  imlk.  Experience 
alone  enables  the  dairyman  to  judge  of 
the  strength  of  his  rennet;  for  this  pur- 
pose he  takes  in  a  fat  ladle  .some  milk 
which  has  been  heated  to  about  95°  of 
Fahrenheit,  and  adds  a  small  measure  of 
rennet.  By  tiie  rapiditTjr  with  which  it 
curdles,  and  the  form  of  the  flakes  pro- 
duced, he  knows  its  exact  stuength,  and 
■puts  more  or  less  into  the  caaklron  in 
which  the  milk  is  heated  for  curdling. 
A  simple  instrument  might  easily  be 
invented,  by  whidi  the  exact  de^gree  of 


stoength  qii^ht  be  ascertained,  and  a  role 
given  to  guide  the  less  experienced ;  b)^ 
as  long  as  a  man  feels  a  superiority  ae- 
<|uired  by  experieiT^  alone^  he  is  not 
Ukely  toenoowrage  any  contrivance  wliich 
would  place  oth^  on  a  levd  with  him- 
Adfl  FP019  this  cause  eyen  the  thermo- 
nieter  has  not  been  introduced  generally 
into  any  great  dairy,  nor  have  ai^  cer- 
tain nues  been  given  to  ascertau  the 
exact  heat  required  in  the  milk,  whoi 
the  rennet  is  added,  to  form  the  best 
curd. 

There  are  d^rsi^  kii^  lOf  fsheese,  fto- 
cordiag  to  the  mode  <^  pf^v^ofiiu;  it ;  ^ 
and  rich  cheeses  are  not  injtenqed  to  hfi 
kept  long;  hard  and  .d^  cheeses  ai|e 
adapted  to  be  kept  iM^d  stored  ^r  pro- 
visions. Of  the  fir^kind  are  fdl  crewia 
cheeses,  and  those  soft  oheesee,  ,ca)led 
Bath  cheeses  and  Yorkshire  cJtMiMSM, 
which  are  sold  n^a  soon  as  ma^»  1^  If 
k^  too  long  becqi]^  ,40ft  an4  p?»trji4- 
Stiltcm  and  G^y^ivp  .cheeses  tfre  iQter- 
mediate;  Para^epju^  Dutcli,  Cka^kire, 
Gloucestershire^  aa44m^lar  jCheeses,  msp 
intended  for  Rmger  keei>i^.  Tllije  poor^a^ 
the  cheese  is  .the  j^onger  it  W}3lki^9  >  9^- 
all  cheese  that  is  wefi  cleared  from  whey 
and  suSdenliy  salted  w|ll  keep  fbr  years. 
The  small  Dutch  cheeses  caviled  hifm 
cheeses  are  admirf^bly,a4apted  %  kern- 
ing^ and  form  an  impoita^t  ar^e  Ip  top 
yictualling  (^  ships. 

The  GruyM«  and  Pjarmesan  cheesqs 
<mly  differ  in  the  nature  of  the  milk,  iua4 
in  .me  deg^ree  of  heat  giyen  to  the  curd  ux 
.different  parts  of  the  process.  .Gruyerjd 
cheese  is  entirely  mf^  ^ni  new  mil|E, 
tgad  Parmesan  frpm  skimmed  mi^.  In 
Uie  first  nothing  is  added  to  give  flavqui; : 
in  the  latter  sa^ongiyes  both  cqlour,4ind 
flavour:  the  process  in  both  is  exactly 
ai^^lar.  A  large  cau^ron  in  the  sh|^ 
of  a  bell,  d^ble  of  holding  from  60  tp 
120  gallons  of  milk,  hangs  m>m  fm  irq^ 
crane  over  a  hearth  where  a  wood  fire  u 
made.  The  i^ilk,  having  been  sti^eg* 
is  put  into  ilhis  caldron,  and  heated  (to 
nearly  blood-heat  (95°  to  100").  Ijt  ja 
then  turned  <^the  ore,  and  so9&e  re^^ 
prepared  as  stated  above,  is  intimately 
mixed  with  the  warm  milk  by  stirring  it 
with  the  hand,  in  which  is  hel4  a  fl^t 
wooden  skimming-dish,  which  is  pofpti^ 
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round  in  the  milk  while  the  hand  and 
^rm  sdr  it.  A  doth  is  then  laid  OYer  the 
ouildron,  and  in  half  an  hour,  more  or 
lesB,  the  eoagnlum  is  formed.  This  is 
ascertained  by  pressing  the  skimming- 
dish  on  the  sur&ce,  when  the  whey  wul 
appear  on  the  part  pressed.  If  it  is 
l^gertfaan  an  hour  in  coagulating,  the 
ipilk  has  been  too  cool,  or  the  rennet  not 
strong  enough.  The  weather  has  a  great 
Ipflnence  ou  the  process  of  the  dairy,  and 
there  is  much  jet  to  be  learned  by  accu- 
rate observation^  with  meteorological  in- 
ftroments,  eq>ecially  electrometers.  When 
the  .cord  is  properly  formed,  it  is  cut 
horisoptaUy  m  thin  slices  by  the  same 
fkimming-tidle.  Each  slice,  as  it  is 
Iskep  o^  is  poured  along  the  side  of  the 
onoldron  which  is  nearest  to  the  operator : 
Irjr  this  m^ms  every  portion  of  Uie  curd 
Turn  .suocessiyely  to  the  surface,  and  is 
diced  thin,  llie  whole  is  then  well 
fdrred,  and  the  cauldron  is  replaced  over 
the  fire.  A  long  staff,  with  a  small  knob 
of  haxd  wood  at  the  end,  and  which  has 
smaller  cross  pieces  or  sticks  passed 
diroim^  holes  in  it  at  right  angles  p  each 
other  near  the  end,  is  now  lued  to  stir 
and  break  the  curd,  and  the  heat  is  raised 
to  about  1350,  which  is  as  hot  as  Uie  arm 
can  well  bear,  even  when  used  to  it.  The 
caoldnm  is  af^  swung  off  the  fire,  and 
the  cord  is  stirred  with  the  staff,  which  is 
moved  round  with  a  regular  rotatory 
motion,  the  knob  running  alQug  the  angle 
firmed  with  the  side  by  the  bottom  of  uie ; 
cauldron,  which  is  in  thiB  form  of  a  hoyrh 
After  stirring  in  this  manner  nearly  an 
hour,  the  cord  is  found  divided  into 
•small  dies  about  the  size  of  a  pef^  irhich 
&d  elastic  and  rather  tough  under  the 
ioiger.  Experience  alone  can  te^cji  the 
•exact  fed  tl^y  should  have.  J!he  w>ey, 
of  which  a  portion  is  r^oyed  occsision- 
sUy,  now  floats  at  top,  jind  ^e  curd  is 
.coUeeted  in  the  bottom  by  ^ving  a  very 
lipid  rotatory  motion  to  the  contents  of 
ihe  cauldron  by  means  of  the  staff.  A 
doth  is  now  introduced  into  the  tjpttom, 
iind  all  the  curd  colleoted  ovctr  it;  it  Js 
nised  by  the  fbur  comers,  and  laid  on 
an  instrument  like  a  small  ladder,  which 
ujiiaced  across  the  mouth  of  the  cauldron. 
Toe  whey  runs  out  through  the  doth, 
whicsh  is  a  common  cheese-doth  woven 


with  wide  interstices;  and  the  curd  in 
the  cloth  is  placed  in  a  shape  or  hoop 
made  of  a  dip  of  wood  fbur  inches  and  h 
half  wide,  the  two  ends  of  which  lie  over 
eadi  other,  so  that  the  diameter  can  be 
increased  or  lessened.  A  cord  fixed  to 
one  end  of  the  hoop  is  passed  with  a  loop 
over  hoops  on  the  outer  surface  of  the 
other  enc^  and  prevents  tiie  ring  fix>m 
opening  more  than  is  required.  The  curd 
is  pressed  into  this  ring  with  the  hands, 
{tnd  the  ends  of  the  clo£  are  folded  over 
it.  A  round  board,  two  inches  thick,  and 
strengthened  by  cross  pieces  nailed  on  it^ 
Is  placed  over  the  curd,  and  the  press  let 
down  upon  it. 

The  cheese-press  is  a  simple  long  board 
or  frame  forming  a  lever,  loaded  at  one 
end  and  moving  m  a  frame  at  the  other : 
it  is  lifted  up  by  another  lever  connected 
with  it,  and  let  down  on  a  strong  sticky 
which  stands  with  its  end  on  the  centre 
of  the  board  last-mentioned.  Thus  the 
weight  is  easily  removed  or  replacedl 
The  hoop  containing  the  cheese  is  place4 
on  a  similar  board,  and  from  it  the  tabl^ 
of  the  press  dopes  towards  a  wooden 
trough,  which  receives  the  whev  as  it 
runs  out  In  an  hour  after  tins,  me  curd 
Is  examined ;  the  edges,  which  are  pressed 
over  the  ring,  are  pared  off,  and  the 
parings  are  put  on  the  centre  of  the 
cheese ;  a  fresh  cloth  is  substituted,  and 
the  whole  cheese  is  turned.  The  ring^ 
which  opens  readily  by  unhooking  the 
.cord,  allows  the  cheese  to  come  out,  and 
i^  put  on  again  and  tightened.  This  is 
npc-iatt^d  two  or  three  times  in  the  day. 
lu  the  evening,  a  small  portion  of  finely 
pondered  salt  is  rubbed  on  each  side  of 
the  cheese,  and  it  remains  in  the  press 
till  the  next  mominff.  It  is  now  again 
rubbed  with  sdt,  and  placed  on  a  shelf 
with  a  loose  board  under  it.  The  wooden 
ring  remains  on  the  cheese  for  two  or 
threie  days,  and  is  th^n  taken  ofL  This 
is  the  whole  process. 

During  the  next  six  or  eight  weeks 
the  cheeses  are  turned  and  wmed  eveij 
day,  and  a  smdl  quanti^  of  nne  si^t  is 
sif^d  on  the  surfoce  and  rubbed  in  vrith 
the  hand  until  it  will  take  no  more.  The 
cheese-room  is  alwavs  veir  cool,  and 
littie  light  is  admitted.  A  free  circula- 
tion of  air  is  essential.    The  cheesen  are 
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in  perfection  in  about  six  months,  and 
will  kee^  two  years.  A  quantity  of 
elastic  fluid  is  disengaged  in  the  ripening, 
and  forms  those  round  eyes  which  are  a 
peculiar  feature  in  these  cheeses.  The 
smaller  and  roundefr  the  eyes,  the  better 
the  cheese  b  reckoned.  They  should 
contain  a  clear  salt  liquor,  which  is  called 
the  tears;  when  these  dry  np,  the  cheese 
loses  its  flavour.  These  particulars  will 
giye  any  one  unacqusdnted  with  the  dairy 
a  tolerable  notion  of  the  process  of  cheeee- 
makinff  in  seneral. 

In  Cheshire  the  making  of  cheese  is 
earned  on  in  great  perfection,  and  the 
greatest  pains  are  taken  to  extract  every 
particle  of  whey.  For  this  purpose,  the 
curd  is  repeatedly  broken  and  mixed,  the 
dieeses  are  much  pressed,  and  placed 
In  wooden  boxes  which  have  holes  bored 
into  them.  Through  these  holes  sharp 
skewers  are  stuck  into  the  cheese  in  every 
direction,  so  that  no  particle  of  whey  can 
remain  in  the  curd.  The  elastic  matter 
formed  also  escapes  through  these  chan- 
nels, and  the  whole  cheese  is  a  solid  mass 
without  holes,  which  in  this  cheese 
would  be  looked  upon  as  a  great  defect 
Hie  salt  is  intimately  mixed  with  the 
curd,  and  not  merely  rubbed  on  the  out- 
side. This  checks  internal  fermentation, 
and  prevents  the  formation  of  elastic 
matter.  The  whole  process  of  cheese- 
making  is  minutely  described  in  the  Agri' 
euUurai  Report  for  Cheshire, 

Gloucester  and  Somersetshire  cheeses 
are  similarly  made,  with  this  difference, 
that  the  curd  is  not  so  often  broken,  or 
the  cheese  skewered,  and  a  portion  of  tiie 
cream  is  generally  abstracted  to  make 
butter.  After  the  curd  has  been  sepa- 
rated from  the  whey  and  is  broken  fine, 
warm  water  is  poured  over  it  for  the 
purpose  of  washmg  out  any  remaining 
whey,  or  perhaps  to  dissolve  any  portion 
of  butter  which  may  have  separated  be- 
fore the  rennet  had  coagulated  the  milk ; 
for  although  cream  adds  to  the  richness  of 
cheese,  butter  tends  to  make  it  rancid. 

Stilton  cheese  is  made  b^  adding  the 
cream  of  the  preceding  eveninj^s  milk  to 
the  morning's  milking.  The  cream 
should  be  intimately  incorporated  with 
the  new  milk;  great  attention  should  be 
paid  to  the  temperature  of  both,  and 


much  of  the  quality  of  the  cheese  depends 
on  this  part  of  the  process.  To  make 
this  cheese  in  perfection,  as  much  dqpendi 
on  the  management  of  the  cheese  aiW  H 
is  made  as  on  the  richness  of  the  milk. 
Each  dairjT-woman  has  some  peculiar 
method  wmch  she  considers  as  the  best; 
and  it  is  certain  that  there  is  the  greatest 
difference  between  cheeses  made  in  con- 
tiguous dairies.  The  rennet  should  be 
very  pure  and  sweet  When  the  milk  if 
coa^ated,  the  whole  curd  is  taken  ool^ 
dramed  on  a  sieve,  and  very  moderately 
pressed.  It  is  then  put  into  a  shape  m 
the  form  of  a  cylinder,  eight  or  nine 
inches  in  diameter,  the  axis  of  which  Is 
longer  than  the  diameter  of  the  base. 
When  it  is  sufficienUy  firm,  a  cloth  or 
tape  is  wound  round  it  to  prevent  ili 
breaking,  and  it  is  set  on  a  snelfl  It  is 
occasiomdly  powdered  with  flour,  and 
plunged  into  hot  water.  This  hardens 
the  outer  coat,  and  fkvours  the  internal 
formcntation,  which  ripens  it  Stilton 
dieese  is  generally  preferred  when  a 
green  mould  appears  in  its  texture.  To 
accelerate  this,  jHeces  (^  a  mouldy  cheese 
are  sometimes  inserted  into  holes  made 
for  the  purpose  by  tiie  scdop  called  a 
tcuterf  and  wine  or  ale  is  poured  over  for 
the  same  purpose ;  but  the  best  cheeses 
do  not  rei^uire  this,  and  are  In  jperfoction 
when  the  inside  beconi^  soft  like  butter, 
without  any  appoamtitoe  of  mouldiness. 
In  making  very  rich  cheeses  the  whqr 
must  be  flowed  to  run  off  slowly,  b^ 
-cause,  if  it  were  forced  rapidly,  it  might 
carry  off  a  great  portion  of  the  fot  of  the 
cheese.  This  happens  more  or  less  in 
every  mode  of  making  cheese.  To  col- 
lect this  superabundant  butter,  the  wheT 
b  set  in  shallow  pans,  as  b  done  with 
milk  when  butter  b  made ;  and  an  in- 
ferior kind  of  butter,  called  wheif  butter,  is 
made  from  the  cream  or  fat  skimmed  aS, 
Cheeses  are  ft^quently  coloured,  a 
practice  which  prolmbly  arose  from  tiie 
notion  of  making  the  cheese  look  richer; 
but  now  it  deceives  no  one.  Yet  if  some 
cheeses  were  not  coloured,  they  would 
not  be  so  marketable,  owing  to  the  asstn 
ciation  that  subsists  between  the  colour 
and  the  quality  of  the  cheese.  The  sub- 
stance used  for  colouring  b  most  com- 
monly amotto,  which  b   ground   fine 
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Qb  a  stone,  and  mixed  with  the  milk 
at  tiie  time  the  rennet  is  put  in.  The 
joioe  of  the  orange  carrot,  and  the  flower 
of  mar^^ld,  are  also  used  fbr  this  pur- 
pose. Tlus  last  giyes  a  more  natural 
^nt  than  the  amotto,  which  is  too  red. 
CShedder,  a  cheese  made  in  Somerset- 
shire, which  is  highly  prized,  Stilton, 
Derby;  and  some  other  cheeses,  are  never 
coloured :  Cheshire  slightly ;  but  Glouces- 
ter and  North  Wiltshire  deeply.  Forei^ 
cheeses  are  only  coloured  very  slightly,  if 
at  all ;  the  Dutch  cheeses  are  mmd  m  a 
"Very  rimilar  manner  to  the  Gloucester 
cheeses,  but  the  milk  is  generally  curdled 
by  means  of  muriatic  acid  or  spirits  of 
salt;  and  great  care  is  taken  to  prevent 
fermentation,  and  to  extract  the  iniole  of 
tilie  whey.  For  this  purpose  the  curd  is 
repeatedly  broken  and  pressed ;  and  be- 
fore it  is  made  up  mto  the  round  shape 
in  which  it  is  usually  sold,  the  broken 
curd  is  well  soaked  in  a  strong  solution 
of  common  salt  in  water.  Thb  diffuses 
the  salt  throughout  the  whole  mass,  and 
effectually  checks  fermentation.  When 
the  cheeses  are  finally  pressed,  all  the 
irhey  which  may  remain  is  washed  out 
with  &e  brine ;  salt  is  likewise  rubbed 
over  &e  outside,  and  they  are  set  to  dry 
on  shelves  in  a  cool  place.  The  flavour 
of  the  cheese  is  perhaps  impaired  by  the 
stoppage  of  the  fermentation;  but  it 
never  heaves,  and  it  acquires  the  valuable 
quality  of  keeping  well  even  in  warm  cli- 
mates. From  the  place  where  thb  cheese 
is  commonly  made,  it  is  known  by  the 
name  of  Edam  cheese.  A  finer  cheese  is 
made  at  Gouda  and  other  pteces,  by  imi- 
tating the  process  in  miudng  Gruyere 
dieese ;  but  this  cheese  is  always  fml  of 
small  cavities,  and  will  not  keep  so  long 
as  the  E^dam.  The  cheese  most  com- 
monly met  with  in  Holland  is  a  larse 
kind  of  skim-milk  cheese,  which  is  made 
very  like  Cheshire  cheese.  It  grows 
kard  and  dnr,  and  has  not  much  flavour. 
To  supply  this  defect,  cummin  seeds  are 
mixed  with  the  curd,  which  those  who 
are  accustomed  to  it  consider  a  great  im- 
provement. On  the  whole  it  is  a  better 
dieese  than  our  Suffolk  skim-milk  cheese, 
and  forms  an  important  part  of  the  pro- 
visions usually  stored  for  a  Duteh  family. 
In  France  the  Boqnefort  cheese  is  com- 


pared to  our  Stilton,  but  is  much  inforior» 
although  a  ffood  cheese.  The  fittla 
dieses  made  from  cream  and  folded  la 
pap^,  called  Neufchatel  cheeses,  are  imp 
ported  fh>m  France  as  a  delicacy.  They 
can  be  easily  imitated,  being  nothing 
more  than  cream  thickened  by  heat,  and 
pressed  in  a  small  mould,  lliey  underga 
a  rapid  change,  first  becoming  sour  a^ 
then  mellow,  in  which  state  they  must 
be  eaten. 

A  Small  cheese,  much  relished  by  all 
ranks,  is  made  in  the  north  of  Germany 
in  ^e  simplest  manner.  It  is  usually 
made  from  milk  from  which  the  cream 
has  been  taken  off  to  make  butter,— al- 
though the  entire  milk  is  much  better. 
This  is  curdled  by  being  placed  near  a 
fire.  When  it  has  become  somewhat  sour, 
it  is  put  into  a  linen  bag,  and  all  the  whey 
well  pressed  out  When  it  is  tolerably 
solid,  it  is  broken  by  the  hand  in  a  tub^ 
and  made  very  fine.  It  remains  in  this 
state  several  days,  until  a  connderable 
alteration  takes  place,  and  the  putrid  fei^ 
mentation  begins,  as  is  readily  perceived 
by  the  odour.  It  is  then  taken  in  small 
portions,  and  formed  into  flattened  balls 
three  or  four  inches  in  diameter,  by  beat- 
ing them  in  the  hands.  These  balls  are 
ranged  on  a  board,  and  set  to  dry. 
pcntion  of  carraway  seed  is  generally 
mixed  with  the  curd.  In  a  few  days  the 
mellowing  goes  on,  and  the  centre  be- 
comes very  soft  In  this  state  it  is  a 
great  dain^  for  those  who  disregard  a 
pungent  and  fetid  nnell.  They  are  some- 
times placed  in  the  smoke  of  a  chimney, 
where  the  putrid  fermentation  is  dieeked 
and  confined  to  the  centre  by  the  pyro- 
Ijeneous  acid  arising  from  a  wood  fire, 
l^ey  remain  in  the  chimney  a  condder- 
able  time ;  and  when  the^  are  used  the 
outer  part  is  peeled  off  like  the  rind  of 
an  apple.  A  whole  cheese  is  a  mere 
mouthml.  It  gives  a  relish  to  the  soar 
black  lye  bread  generally  eaten  by  the 
lower  orders. 

The  green  Swiss  cheese,  commonly 
called  Schabzieger,  which  is  made  in  the 
canton  of  Glams,  and  is  by  many  pel^• 
sons  highly  esteemed,  is  made  somewhat 
in  the  same  manner.  The  curd  is  presied 
in  boxes  with  holes  to  let  the  whey  nm 
out;  and  when  a  considerable  quantity 
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pM»  been  collected,  and  pntrefiu^tion  be- 
igim,  it  is  worked  into  a  paste  witha  large 
jproportion  of  a  certun  dried  herb  re- 
Oooed  to  powder.  This  herb,  called  in 
the  country  dialect  Zieger  kroMi  (card- ; 
herb),  is  the  MeLiloliu  offidnalisj  which  ■ 
is  very  common  in  most  comitries,  and 
^as  a  peculiar  aromatic  flayour  in  the 
mountams  of  Switzerland.  The  paste 
thus  produced  is  pressed  into  moulds  of! 
the  shape  of  a  common  flower-pot,  and ' 
the  nntre&ction  being  stopped  by  the  aro^ 
jnatic  herb,  it  dries  into  a  solid  mass, 
which  keeps  unchanged  for  any  length 
of  time.  When  used  it  is  rasped  or 
fcraped,  and  the  powder  mixed  with  fresh 
batter  b  spread  upon  bread.  It  is^  either 
moch  rdisned  or  much  disliked,  like  all 
those  substances  which  have  a  peculiar 
taste  and  smelL 

A  species  of  cheese  or  rather  hard  curd 
is  made  in  the  mountains  of  Switzerland 
from  the  whey  which  has  run  from  the 
common  cheese  made  of  the  whole  milk. 
,It  is  called  urr^.  When  the  Gruyere 
or  the  Jura  cheese,  which  is  often  sold 
by  the  same  name,  has  been  put  under 
t^e  press,  a  quantity  of  fermented  whey, 
'abofit  two  or  three  gallons,  is  ppured 
into  the  cauldron  with  the  new  whe^, 
and  the  whole  is  heated  over  the  fire  till 
a  thick  scum  rises.  This  is  taken  ofi" 
.when  the  wher  is  nearly  boiling,  and  put 
Into  a  square  Dox  with  holes  m  it ;  the 
:whey  which  remained  mixed  with  the 
curd,  and  which  is  now  very  blue,  is  al- 
lowed to  run  out,  and  a  small  pressure 
assists  it  When  a  cheese  of  sixty  pounds 
has  been  made,  the  serre  will  often  weigh 
twenty  pounds.  This  mass  of  curd 
readily  dries  on  the  shelf,  and  becomes 
hard.  It  has  little  flavour,  but  it  serves 
the  people  on  the  mountains  for  bread. 
Iliey  cut  slices  of  it,  spread  some  butter 
over,  and  put  a  thin  slice  of  cheese  upon 
.this :  washed  down  with  a  cup  of  fresh  or 
of  fermented  whey,  it  forms  the  chief 
food  of  the  mountiun  herdsmen.  The 
only  luxury  indulged  in  is  an  occasional 
f  lass  of  hricfHoaii^,  a  spirit  distilled 
jix>m  cherries, 

CHICORY  is  a  perennial  plant  bearing 
a  composite  flower,  which  gives  the  name 
to  the  sub^family  or  section  of  the  chico- 
ntcsttp  ^hich  bcuongi  to  the  family  Com- 


ponUB.  It  has  a  ftisiform  root  like  a  cai^ 
rot,  from  the  crown  pf  which  large  and 
succulent  leaves  Vf^  out,  with  deeply 
indented  edges.  The  whole  plant  is  bit- 
ter and  aromadc ;  and  the  leaves,  as  well 
as  the  rpot,  h^ve  been  used  in  medidne,  i9 
the  form  of  a  decoction,  as  a  tonic  bitter 
and  diuretic  It  is  frequently  u»^  as  a 
salad,  especially  who)  blanched.  For 
this  purpose,  the  roots  are  taken  pp  in  the 
end  of  autumn;  they  are  then  placed  ii^ 
sand  or  light  mould,  in  a  cellar  from. 
which  the  light  b  excluded,  the  leavea 
having  been  cut  off  previously  withh^ 
half  an  inch  of  the  crowo.  Frew  slender 
leaves  soon  grow  out  of  the  root,  and^ 
being  deprived  of  light,  they  are  modi 
more  dehcate  and  tender  than  those  which 
grow  in  the  open  ground.  The  bitterness 
also  is  thus  lessened,  and  they  form  a  yeiy 
pleasant  winter  salad,  which,  from  tlie 
long,  slender,  and  matted  state  of  the 
leaves,  the  French  call  barbe  de  capucin 
(monk's  beard).  It  is  pleasanter  to  the 
taste  than  commp^  endive,  and  stimulate^ 
the  stomach  by  its  bit^  and  aromati^ 
quality. 

T|ie  luxuriant  growth  of  the  leaves  of 
the  chicory,  and  their  speedy  reprodui;^ 
tion  after  they  have  been  cut,  suggested 
the  more  extensive  cultivation  ot  thif 
plant  as  food  for  cattle  and  sh^p,  wh9 
are  fond  of  the  leaves.  M.  CreU^  de 
Panuel,  who  cultivated  it  near  Paris  in  ^ 
rich  soil,  produced  extraordinary  crop^ 
The  first  year  he  cut  it  only  t^ce,  b^t  af- 
terwards four  and  five  times  in  a  year :  if 
produced  more  green  food  than  any  other 
plant  cultivated  for  this  purpose.  Arthur 
Young  was  so  struck  with  it  that  he 
strongly  recommended  it  to  the  notice  of 
British  agriculturists ;  and  in  the  queries 
•ent  to  various  parts  of  the  country  by  the 
Board  of  Agriculture,  one  was,  whether 
chicory  was  cultivated  in  the  district  ,a^ 
^reen  food  for  catUe.  But  notwithstand- 
ing its  abundant  produce,  it  has  not  been 
found  so.  much  superior  to  other  green 
food  as  to  make  its  cultivation  generaL 
Some  accurate  experiments  on  a  large 
scale  were  made  in  France  at  the  national 
farm  of  Rambouillet,  to  ^iscertain  the  va- 
lue of  chicory  compared  with  lucerne  and 
other  ^reen  food.  The  chicory  was  de- 
clared mferi<»r,  giving  a  disag:reeabletasle 


Digitized  by  VjOOQ IC 


CHICORY. 


I  109    ] 


CLAY. 


to  milk  and  butter  when  cows  are  kept 
upon  it.  For  she^  it  is  yery  good,  and 
a  small  portion  mixed  with  their  other 
ibod  may  probably  be  a  pr^servatiye 
against  the  rot. 

Chicory  is  now  chiefly  Cultivated  in 
Belgium  and  Germany,  for  the  purpose 
of  preparing  from  the  i^oot  a  powder 
which  can  be  substituted  for  coflFee.  This 
has  become  a  very  considerable  article  of 
commerce.  It  was  very  lately  introduced 
into  Britain,  and  the  consumption  of  it, 
and  consequent  demand,  increased  so  ra- 
pidly, that  the  government  thought  pro- 
per to  put  a  check  on  its  importation  by  a 
duty  of  20/.  per  ton  on  the  dried  root 

To  have  the  roots  in  per  .«KJtion,  the  seed 
should  be  sown,  or  rather  drilled,  in 
April,  like  that  of  the  carrot  If  sown 
sooner,  thev  are  apt  to  run  to  seed.  The 
land  should  be  rich,  deep,  and  li^ht  The 
plants  should  be  thinned  out  to  sis  inches 
m  the  rows,  and  most  carefully  weeded. 
In  September  the  leaves  should  be  finally 
gathered  and  the  roots  taken  up,  which 
may  be  done  with  a  comtnou  pot^ito-fork. 
They  are  then  cleaned  by  F-cmping  und 
washing,  split  where  they  ure  tlnckt'&t, 
and  cut  across  in  pieces  about  two  or  tbri'^ 
mches  long.  These  piect^B  ar^  dried  by 
means  of  a  slow  oven  or  a  kiln.  Some 
nicety  is  required  in  drving,  to  prevent 
the  root  from  being  scorciied  and  to  keep 
the  proper  flavour.  In  this  state  it  is  sold 
to  the  merchants,  packed  in  bags.  It  is 
afterwards  cut  or  chopped  into  small 
pieces,  and  roasted  exactiy  as  coffee, 
ground  in  a  mill,  and  packed  in  papers  in 
pounds  and  half  poonds  for  retail  sale, 
when  coffee,  as  well  as  all  colonial  pro- 
duce, became  too  dear  for  the  labouring 
classes  in  France  and  Grermany,  chicory 
was  almost  universally  used  as  the  best 
substitute,  and  the  taste  is  by  many  thought 
so  grateful,  that  they  prefer  the  coffee  with 
wluch  a  fourth  or  a  nfth  part  of  chicory 
has  been  mixed.  Chicory  is  said  to  ex- 
haust the  soil,  and  to  reqmre  fresh  ground 
to  prevent  its  degenerating.  Unless  the 
soil  is  rich  and  light,  the  roots  will  not 
come  to  a  good  size  in  one  season,  and  old 
roots  become  tough  and  stringy.  It  is 
only  the  young  roots  that  are  fit  to  l^  pre- 
pared for  commerce.  They  lose  a  great 
portion  of  their  Weight  hi  drying.  -  The 


best  preparation  of  the  land  for  chicory  is 
grass  or  clover.  The  manure  should  be 
laid  on  before  it  is  ploughed  up  in  au- 
tumn, which  will  accelerate  the  decom- 
position of  the  roots.  The  land  should  \m 
{ploughed  very  deep  in  spring,  and  laid 
light ;  the  sumce  harrowed  fi^e,  and  the 
chicory  seed  drilled  in  rows  twelve  inches 
apart,  and  rolled.  Liquid  manure  spread 
over  the  ground  will  much  accelerate  the 
growth  of  the  plaiits,  which  must  be 
thinned  out  like  turnips  or  carrots  to  six 
or  eight  inches  firom  plant  to  plant. 

CLAY  is  an  essential  component  |«irt 
of  all  fertile  soils.  A  dsnr  soil  consi^ 
of  a  large  proportion  of  alumina  united 
to  silica  of  various  degrees  of  fineness 
and  frequentiy  also  a  portion  of  carbo- 
nate of  lime.  When  the  silica  is  very 
fine  and  intimately  mixed  with  the  alii- 
mina,  the  clay,  although  stiff  in  appeal'- 
ance,  is  fertile  in  proportion  to  the  humus 
which  it  contains,  or  which  is  artificially 
added  to  it  It  then  forms  that  class  of 
rich  wheat  soils  which  produce  man^ 
successive  abundant  crops  without  chanpie 
or  manure.  It  has  a  strong  affinity  ror 
water,  which  prevents  the  plants  tiiat 
grow  in  it  being  injured  by  drought;  and 
It  has  a  sufficient  degree  of  porousness  to 
allow  superfluous  moisture  to  percolate 
without  making  it  too  soft  All  that  is 
required  for  such  a  soil  is  a  porotis  sub- 
stratum of  rock  or  gravel ;  and  where 
this  is  not  the  case,  sufficient  under-drains 
must  be  made  to  produce  the  same  effect 
The  day  soils  in  Britun  are  not  in  gene- 
ral of  this  fertile  kind.  They  ate  of  a 
compact  nature  which  retains  the  water  | 
and  the  various  oxides*  and  salts  of  irdn 
which  the^  contain  are  mostiy  injurious 
to  vegetation.  Hence  they  require  ex- 
pensive dnuning,  and  manuring,  to  rendeir 
them  productive.  This  has  nutde  lighter 
soils,  which  are  more  easily  worked,  to 
be  generally  preferred,  although  natu- 
rally less  adapted  to  the  growth  of  wheat ; 
and  the  mode  of  cultivation  of  the  light 
soils  has  advanced  more  rapidly  towards 
perfection  than  that  of  the  clays.  Yet 
uie  latter  will  undoubtedly  repay  the 
outlay  best,  when  once  they  are  brought 
to  a  certain  state  of  improvement.  When 
clay  soils  are  well  dram^  and  Wh^  tfie 
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efibct  of  noxioot  nltB  hat  been  removed 
bj  limmg,  barning,  and  frequent  ttirring, 
it  will  be  found  that  a  much  smaller 
quantitf  of  manure  will  produce  a  certain 
return  m  grass  or  com,  uian  on  any  light 
0oiL  The  great  difficidty  is  to  choose  the 
time  when  stiff  clays  are  to  be  worked; 
and  here  it  may  be  observed,  that  plough- 
ing sometimes  does  more  harm  than  good, 
when  cUnr  is  wet,  espedally  in  ^  be- 
jP""^"g  of  summer,  and  it  is  plou^ed  in 
ue  regular  process  of  fidlowing,  the 
tough  moist  slice  cut  out  hj  the  j>lough  is 
■et  on  edge,  and  the  sun  bakes  it  into  a 
lutfd  mass  like  brick.  In  this  state  it  is 
not  improved  by  exposure  to  the  air, 
which  cannot  penetrate  this  hard  sub- 
gtanoe.  It  would  be  much  better  to 
plou^  out  deep  water-fturrows  with  a 
plough  made  on  purpose,  and  wait  until 
the  moisture  is  reduced  by  gradual  per- 
colation and  evaporation;  so  that  the 
plough  should  raise  a  slice  ready  to  break 
and  crumble  as  it  is  turned  over.  This 
should  be  done  immediately  before  winter, 
«kd  then  the  frost  will  so  divide  and 
mellow  the  soil,  that,  provided  it  be  kept 
free  from  superfluous  water  hj  under- 
druns  and  water-Airrpws,  it  will  have 
the  appearance  of  the  finest  mould  when 
worked  with  the  harrows  in  sprint.  To 
plough  it  again  would  be  to  spoil  all.  It 
■hoiud  have  received  the  necessary  ma- 
nuring in  autumn,  and  be  readj  for  the 
seed  to  be  sown  on  this  pulverised  sur- 
ftce.  The  horses  which  draw  the  har- 
rows or  the  sowing  machines  should  be 
made  to  walk  in  the  frurrows,  which 
should  afterwards  be  deepened  out  with 
the  spade,  or  by  a  plough  constructed  fbr 
the  Duipose.  A  free  course  and  onUet 
should  be  formed  for  all  sur&ce  water; 
ibr  no  maxim  is  more  true  than  this,  that 
stUT  clays  are  never  injured  bv  a  con- 
tinuance of  dry  weather,  unless  mey  were 
in  a  wet  state  immediately  before^  The 
dryest  clay  contains  sufficient  water  to 
supply  tihe  roots  of  plants  for  a  lon^  time ; 
but  wet  clay  in  ^^ing  and  shrinking 
destroys  the  texture  of  the  roots  by  me- 
chanical pressure.  This  may  be  of  use 
when  weeds  are  to  be  eradicated,  and  in 
that  case  a  different  mode  of  proceeding 
may  be  recommended;  but  when  good 
seed  is  8owi\  tW.  f^ig^  should  be  in  such 


a  state  as  to  crumble  under  the  harrowsy 
and  it  should  not  be  too  moist  Expe- 
rience has  tau^t  the  ploughman,  that 
clay  soils  should  be  laid  in  round  lands 
or  stitches ;  and  much  of  the  produce  of 
a  field  depends  on  the  skill  with  whidi 
this  is  done.  It  is  not  only  the  surfiMe 
which  should  lie  in  a  rounded  fiirm,  but 
the  bottoms  of  the  frurrows  should  lie  in  a 
regular  curve,  without  small  ridges  or 
inequalities  between  them;  so  that  when 
heavy  rains  penetrate  through  the  whole 
thidmess  which  the  plou^  has  raised* 
the  water  may  find  its  way  into  the  inter- 
vening fruTows,  without  being  retuned 
bv  the  small  ridjf^  left  bv  an  unskilfril 
ploughman.  It  is  seldom  that  a  common 
labourer  can  be  made  to  perceive  the 
consequences  of  his  carelessness.  The 
sliffhtest  inclination  of  the  ploup;h  to 
either  side  makes  an  inclination  m  the 
bottom  of  the  forrow.  An  inequality  in 
the  depth  does  the  same.  The  usual 
method  is  to  increase  the  depth  of  the 
ploughing  from  the  crown  of  the  stitch  to 
the  outer  frurrow.  If  the  land  has  been 
cross-ploughed  or  drajgged  level  before 
the  last  plou^hing^  this  may  answer  the 
purpose;  but  if  the  stitches  are  only  re- 
versed, and  the  centre  of  the  new  stitch  is 
to  be  where  the  water-fhrrow  was  before^ 
it  requires  twice  ploughing  to  brin^  the 
stitch  to  its  proper  form,  and  this  is  not 
always  done,  for  fear  of  treading  the  land 
too  much.  Hence  it  is  always  preferaUe, 
where  it  can  be  done,  to  lay  the  land  flat 
by^  cross-ploughinff  and  harrowing  before 
it  is  raised  in  stitches.  The  narrower  the 
stitches  are,  the  dryer  tiie  land  will  lie. 
The  most  convenient  width  is  five  bouts^ 
as  it  is  called,  tiiat  is,  five  forrows  on 
each  side  of  the  centre,  which,  allowing 
9  inches  for  each  ftnrow,  makes  7^  feet^ 
leaving  18  inches  for  a  water-frurrow, 
which  is  deepened  into  a  narrow  channel 
in  the  middle. 

We  have  been  tims  particular  in  de- 
scribing the  management  of  clay  land,, 
because  it  seems  not  so  generally  under- 
stood, and  there  is  great  room  for  ia»- 
provement  in  the  common  modes  of  cul- 
tivation. Fallowing  for  wheat  is  tiie  old 
system  on  clay  soils,  and  continues  to  be 
so  in  nine  forms  out  of  ten ;  but  it  Mten 
happens  that  in  »  wpt  veasou  the  whole 
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ad^anti^  of  the  repeated  ^— -^ 

entirely  lost,  the  limd  sown  mth  wl 
18  neither  enriched  n(Mr  improy^  by  all 
the  tillage  bestowed  upon  it,  and  is  as  fbll 
of  weeds  as  it  was  when  first  broken  vip 
from  the  preceding  stnbble.  The  better 
system  is  to  dean  the  land  well  in  sum- 
mer,  after  it  has  borne  a  crop  of  winter 
taresy  which  haye  been  cat  green  or  fed 
off  by  sheep  in  May  or  Jane,  and  to  lay 
it  op  high  and  dry  for  the  winter,  after 
haying  giyen  it  the  proper  liming  and 
manuring ;  to  sow  it  with  oats  and  grass- 
aeeds  in  spring,  keep  it  in  ^rass  as  long 
as  is  conyenient,  and  break  it  ap  in  au- 
tamn.  Wheat  may  then  be  sown  j  or  it 
may  haye  the  benefit  of  another  wmter's 
frost,  and  beans  may  be  drilled  or  dib- 
bled early  in  spring.  After  haryest  the 
bean  stnbble  may  be  cleared  with  har- 
rows or  scarifiers,  and  the  seeds  allowed 
to  yegetate ;  the  plough  will  then  destroy 
them.  A  good  crop  of  wheat  may  be 
depended  apon  after  this,  if  the  land  is  in 
good  heart;  if  not,  it  shoald  haye  been 
mannred  fbr  the  beans :  bat  if  the  grass 
was  fed  off  the  preceding  year,  and  the 
land  well  managed  before,  it  cannot  fiiil  to 
be  in  ^ood  heart  Chiy  land  will  bear  a 
repetition  of  the  same  cn^  much  oftener 
tiban  lij^ter  lands;  bat  eyery  scientific 
^gricoltorist  knows  the  adyantage  of  ya- 
ryin^  the  produce  as  much  as  possible, 
ffj^lring  plants  of  different  fiunilies  suc- 
ceed each  other.  The  cereal  grasses  are 
ti  one  frnuly,  which  is  the  reason  why 
wheat,  barley,  oats,  rye-mss,  &c  do  not 
saoceed  so  well  after  eadi  other  as  after 
legnminoos  plants  or  doyer,  and  that 
tomips,  berides  cleaning  the  land  by  the 
repented  hodmgs  giyen  them,  are  so  good 
a  preparation  for  com.  A  g^pod  rotation 
fo/t  stiff  clays  is  yet  a  deadcratom  in 
agiicaltare;  and  although  we  will  not 
affirm  that  ftdlows.can  be  entirely  dis- 
pensed with,  we  are  persuaded  that  they 
mig^t  be  separated  by  much  larger  in- 
leiyals  than  is  nsnally  done.  Aod  if 
adyantage  is  taken  of  early  seasons,  at 
least  in  the  southern  parts  of  the  island, 
most  lands  may  be  kept  dean  by  what  is 
called  a  bastard  fidlow  immediatdy  after 
hanrest,  without  lonngacrop.  We  will 
go  fiirther,  and  assert  uat  instead  of  tiiree 
crops  in  foar  years,  whidi  is  the  common 


method,  and  an  improyement  on  the  old 
system  of  two  crops  and  a  &llow,  fiye 
might  easilj  be  obtained,  especially  if 
tares  and  tnlblium  incamatum  are  conn* 
dered  as  crops.  For  example:  1.  Oats 
or  barley;  2.  Cloyer;  8.  Wheat;  4.  Tri- 
folium  cut  in  May^  and  succeeded  bj 
spring  tares,  cabbages,  or  potatoes.  Atau 
eyents  the  trilblium  or  wmter  tares  may 
always  be  had  in  tiie  year  in  whidi  tlie 
land  IS  to  be  cleaned  by  repeated  plough- 
ings :  as  they  may  be  cut  early  in  summer^ 
and  leaye  ample  time  for  the  operations. 

The  most  profitable  management  of  a 
stiff  wet  clay  soil,  after  thOTOugh  drain- 
ing it,  is  to  cultiyate  it  on  tiie  conyertible 
system ;  that  is,  to  haye  it  three  years  in 
grass  and  three  years  under  the  plou^ 
onless  a  permanent  and  sood  sward  can 
be  obtained  upon  it,  in  which  case  it  will 
giye  the  surest  return  by  remaining  in 
grass.  A  preliminary  course  of  cropfnng 
with  ample  manuring  will  so  mucn  im- 
proye  the  texture  of  the  sur&oe,  that  a 
much  better  herbage  will  grow  upon  itf 
and  when  this  is  well  estabushed,  it  may 
be  left  so  until  it  degenerates. 

The  great  disadyantage  of  clay  soils  in 
a  moist  climate  like  that  of  Great  Britain 
arises  ftt>m  an  excess  of  water,  and  the 
obyious  remedy  is  perfect  dnuning  of  the 
subsoil.  This  is  effected  by  numeroot 
hollow  drains  judidoosly  arranged  to 
conyey  the  water  to  a  proper  outiet  An 
instrument  has  been  fately  inyented  or 
imiHx>yed  by  which  this  is  done  effeo- 
tuiJly,  and  at  a  comparatiydy  small  ex* 
pense.    [Draining.] 

Clay  is  extensiyely  used  in  many  parts 
of  England  to  improye  light  land,  b^ 
being  carried  on  the  surfiice  in  consi- 
derable quantities,  but  this  is  chiefly 
where  it  approaches  to  the  quality  ot 
marl,  by  haying  a  considerable  portion  of 
calcareous  earth  in  its  composition. 

The  effect  of  burnt  day  as  a  manure 
has  been  highly  extolled,  and  not  with* 
out  some  reason  in  particular  ntuations.. 
Clay  by  burning  alters  its  nature ;  it  be- 
comes insoluble  in  water,  and  loses  it» 
attraction  fbr  it;  it  then  resembles  sili- 
oeous  sand,  and  may  greatiy  improye  a 
yery  strong  retentiye  day,  tempering  it 
and  rendering  it  more  porous.  To  burn 
day»  it  is  dug  out  in  lumps  and  dried ; 
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heaps  are  made  of  these  at  TegnUur  dis- 
tances in  a  field,  with  a  small  cavity  in 
&e  centre,  in  which  drytarze  and  brush- 
wood are  introduced.  This  being  lighted, 
the  fire  is  allowed  to  bum  very  slowly, 
And  the  smoke  kept  in  by  addinga  sod  or 
clod  whereyer  it  bursts  out  When  the 
heap  is  once  burning,  more  clay  may  be 
added,  even  without  being  dry,  and  the 
combustion  goes  on  without  other  ftiel. 
It  must  be  so  managed  as  to  bake  the 
day  without  heating  it  too  much;  and 
when  the  heaps  are  cooled  and  opened 
the  whole  should  appear  pulverized,  and 
of  a  red  colour  if  oxide  of  iron  exists  in 
the  soil.  A  coat  two  or  three  inches 
thick  spread  over  a  field  and  ploughed  in 
will  greatly  improve  its  texture;  but 
sufficient  animal  or  vegetable  manure 
must  be  added  to  make  it  fertile. 

CLOVER,  a  name  riven  to  diflFerent 
species  of  Trifolium.  Dutch  clover  is  T. 
tepens;  purple  clover  is  T.pratense;  cow- 
grass,  or  perennial  clover,  is  T.  medium. 

Clover  was  introduced  into  the  agri- 
culture of  Great  Britain  about  the  six- 
teenth century,  from  the  Low  Countries, 
where  it  had  been  long  cultivated  as 
green  food  for  catde  in  situations  where 
natural  pastures  were  scarce.  It  was  the 
first  step  towards  the  improvement  of  the 
6Id  triennial  system,  its  abundant  pro- 
duce, its  destruction  of  annual  weeds, 
which  it  smothers  by  its  broad  foliage, 
and  especially  the  beauty  of  the  wheat 
sown  after  it,  soon  recommended  it  as  an 
indispensable  |Nut  of  an  improved  rotation 
of  crops.  It  18  not  too  much  to  sa;^,  that 
the  profit  of  any  fiirm  may  be  considered 
as  propMortionate  to  the  <)uantity  of  clover 
which  is  produced  upon  it  on  an  average 
Of  years.  There  are  various  kinds  of 
clover,  which  all  go  under  the  botanical 
name  of  trifolium,  from  the  three  leaves 
which  grow  together,  or  rather  the  fonn 
of  the  leaf,  which  has  three  heart-shaped 
parts.  They  are  annual,  biennial,  or 
perennial  plants.  The  annual  clovers, 
with  the  exception  of  the  trifolium  in- 
camatum  {Trefle  incamat  or  farouche), 
introduced  from  the  south  of  France,  are 
not  so  generally  cultivated  as  the  biennial, 
which  produces  a  greater  crop,  and  being 
sown  along  with  tiie  spring  com  Cfnncs 


up  the  first  year  under  its  shade,  and 
fives  a  fiiU  crop  in  the  secmid.  In  good 
land  it  will  sometimes  stand  ainothei^  year, 
but  it  fidls  off  in  quantity;  and  unless 
other  artificial  graces  or  perennial  clo- 
vers have  been  sown  amongst  it,  to  fill 
up  the  places  where  the  biennial  clover 
has  fiiiled,  it  is  seldom  profitafble  to  allow 
it  to  remain  on  the  ground  more  than  one 
year  after  that  in  which  it  is  sown. 

The  most  approved  variety  of  the  bien- 
nial clovers  is  the  common  red  or  broad 
clover  {Trifolium  pratetue),  which  is 
usually  sown  with  barley  or  oats,  or 
sometimes  amons  wheat  or  rye  in  spring. 
When  these  are  drilled  and  hoed  there  is 
an  advantage  in  sowing  the  clover-seed 
among  a  crop  which  is  already  advanced 
in  growth,  because  it  is  kept  under,  and 
there  is  no  danger  of  its  injuring  the  chief 
crop  by  its  too  great  luxuriance.  There 
is,  nowever,  some  risk  of  the  clover  not 
cominff  up  so  well,  if  the  wheat  or  rye  is 
very  close  on  the  ground.  In  Scotland 
clover  is  often  sown  among  wheat,  in 
Norfolk  invariably  with  barley,  and  in 
Belgium  among  rye.  Tins  depimds  on 
the  various  rotations  adopted  in  different 
countries.  The  first  ctop  is  generally 
mown  and  made  into  hay.  In  this  pnn 
cess  great  care  is  taken  not  to  break  o^ 
the  tender  leaves  of  the  plant  in  drying; 
the  swarth  is  not  shaken  out  as  is  done 
with  meadow  grass,  but  nieteiv  turned 
over;  and  if  the  clover  can  be  dried  and 
put  in  a  stack  without  any  shaldng,  it  i& 
so  much  the  more  valuable.  When  clover 
is  soaked  with  rain,  no  hope  of  an  im- 
provement in  the  stack  must  induce  the 
fiumer  to  carry  it  toother,  so  long  as  the 
least  moisture  remains.  If  it  is  allowed 
to  stay  in  the  field  till  it  is  perfectiy  dnr, 
even  when  it  has  been  soaked  repeatedly 
and  is  nearly  black,  and  is  then  trod  hard 
in  a  rick  with  a  sprinkling  of  salt  over 
each  layer,  it  will  be  readily  eaten  bv 
catde  in  winter,  and  be  far  more  nutri- 
tious than  that  which,  having  been  stacked 
in  a  moist  state,  will  infidlibly  come  out 
musty.  A  very  good  method  in  those 
seasons  when  a  continuance  of  dry  weather 
cannot  be  reckoned  upon — particularly 
-When  the  second  crop  is  cut  in  S^tember 
— is  to  take  advantage  of  two  or  three  dry 
days  to  cut  the  clover,  and  turn  it  as  soon 
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as  the  dew  is  completely  dried  off  the 
i^per  tide;  the  next  day  do  the  lame, 
and  in  the  eyening  carry  the  green  dir 
dover  and  lay  it  in  alternate  layers  wim 
sweet  straw,  so  as  to  form  a  moderately 
sized  stack.  A  fermentation  will  soon 
arise,  but  the  dry  straw  will  present  all 
dan^  fifimi  too  much  beating,  and,  ao- 
qoinng  the  flayoor  of  ^e  clover,  wUl  be 
eaten  with  avidity  by  the  cattle.  To 
those  who  make  clover-hay  for  the  use  of 
their  own  stock  in  winter,  we  reoonmiend 
this  as  preferable  to  the  common  method, 
even  when  there  is  less  danger  from  the 
weather.  In  northern  elimates  it  would 
piobflJi>ly  save  the  crop  two  years  out  of 

It  is  usual  to  sow  rye-grass  {Lolivm 
permme)  in  a  small  proportion  with  clover 
seed,  especially  where  clover,  having  been 
often  repeated  on  the  same  land,  is  apt  to 
fidL  It  is  a  good  practice ;  and  although 
in  die  neighl^urhood  of  London  the  un^ 
Buxed  fAov&r  obtains  a  better  price,  there 
is  no  reason  why  it  should  be  preferred, 
unless  the  lye-grass  has  been  allowed  to 
stand  too  long  and  has  grown  hard. 
ToDDg  rye-grass  is  a  good  corrective  of 
the  beating  qualities  of  clover-hay.  A 
very  ext^iisive  nseiof  clover-hay  in  Lon- 
don is  to  cut  it  into  ehafi^  and  to  mix  this 
with  oals  and  beans  for  dray  horses,  which 
have  little  or  no  hay  given  them  in  any 
other  way ;  but  the  most  profitable  use  of 
dover  is  to  cut  it  green  for  horses  and 
a^de.  With  a  littie  management  and 
the  assistance  of  tares,  green  food  may  be 
^bven  to  all  the  stock  from  the  first  day 
of  May  to  the  end  of  November. 

The  land  which  has  borne  clover,  al* 
tiioui^in  a  very>  good  state  for  produdng 
com,  will  not  bear  a  repetition  of  that 
crop  until  several  other  crops  have  inter- 
vened. In  the  regular  Norfolk  rotation, 
dover  should  recur  every  fimrth  year ; 
but  after  a  few  rotations  this  is  found  to 
be  too  quick  a  recurrence,  and  other  grass 
SMds  or  pulse  are  substituted.  TheFlemo 
«sh  do  not  sow  clover  s^un  on  the  same 
ground  sooner  than  in  eight  or  ten  years. 

The  white  or  Dutch  clover  (  Trj^o/ittm 
repetu)  is  a  perennial,  which  grows 
rapidly,  and  forms  excellent  pasture ;  but 
its  bulk  is  not  sufficient  to  make  it  profit- 
^^}l^  tq  n^ow  it  for  h|ty,    |t  is  ex^Uept 


for  sheep,  which  thrive  well  upon  it  A 
liffht  calcareous  soil  is  best  adapted  for 
white  clover ;  but  it  also  grows  well  on 
heavy  hmd,^rovided  the  bottcmi  be  sound 
and  dry.  When  land  is  laid  down  for 
permanent  pasture,  white  clover  is  always 
aown  in  a  considerable  proportion  with 
other  grasses. 

Anther  perennial  clover,  called  cow 
^rass  {DrtfUiuM  mediumX  is  found  in  all 
rich  meadows :  it  is  often  sown  in  con* 
junction  witii  the  white  clover  in  laying 
down  arable  land  to  grass.  The  lesser  vel- 
low  trefeU  (  TH/olium  minus)  and  the  hop 
trefoil  (  THfoUuMprocumberu)  are  also  va- 
luable varieties  found  in  good  pastures. 

The  only  annual  clover  which  is  culti* 
vated  is  tlw  French  clover  {TrifoHum  in- 
camatum),  mentio|ied  before.  It  is  » 
most  valuable  addition  to  the  plants  usu* 
ally  sown  for  fodder,  fh>m  the  short  time 
in  whieh  it  arrives  at  perfection  if  sown 
in  spring ;  so  that  where  clover  has  fiuled, 
this  may  be  sown  to  fill  up  the  bare  places. 
Its  principal  use  is  to  raise  ver^r  early 
food  for  ewes  and  lambs,  which  it  does 
with  very  littie  trouble  or  expense.  Im* 
mediately  after  harvest  the  stubUe  is 
scarified  and  harrowed  so  as  to  raise  a 
mould ;  the  trifolium  is  sown  at  the  rate 
of  16  to  20  lbs.  per  acre,  and  well  rolled 
in.  It  springs  up  and  stands  the  winter 
well,  and  witb  the  first  genial  weather  in 
sprinff  it  grows  rapidly.  It  makes  excel- 
lent hay,  and.  what  is  left  produces  seed 
most  abnndantiy  in  tiie  end  of  May  or 
beginnin|;  of  June,  hemg  off  the  ground 
in  jsood  tmie  to  plough  the  land  an<^  clean 
it  ror  turnips.  It  is  mr  superior  to  stubble 
turnips  as  an  intervening  crop,  and  more 
nq>ia  in  its  growth  than  tares.  On  light 
Ifmd  a  crop  of  buckwheat  is  readily  ob- 
tained after  it  It  has  the  property  of 
smothering  annual  weeds  by  its  rapid 
growth,'and  for  this  reason  is  not  so  well 
adapted  for  sowing  with  a  crop  of  com. 
The  Italian  lye-grass  {Zolium  perenne 
ItcUicum)  may  be  sown^with  it,  and  will 
grow  as  rapidly.  After  the  Trifolium 
has  been  cut,  this  will  continue  and  give 
an  excellent  second  crop,  It  is  advisable 
to  have  fresh  seeds  from  southern  cli- 
mates from  time  to  time,  oy  it  will 
probably  become  later  evenr  year  by 
assimilation  to  the  cUmate,  lljiglish  seed 
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of  the  first  year  after  importation  teeiBS 
the  best,  being  heavier  and  ttiore  finee 
ftom  weeds  thui  the  fbreign. 

Some  agriculturists  have  objected  to 
the  practice  of  sowins  clorer  wiUi  a  crop 
of  com;  thej  prefer  hoeing  the  intervals 
between  the  rows  of  the  drilled  crops,  by 
which  the  weeds  are  better  kept  down. 
They  ploagh  the  land  immediately  after 
harvest,  aid  harrowing  it  w^,  tl>ey  sow 
clover  and  grass-seeds,  whidi  come  in 
nearly  as  soon  the  next  year  as  if  ihey 
had  been  sown  in  the  pr^seding  spring : 
and  the  land,  when  broken  np,  is  in  a 
much  cleaner  state  than  if  the  clover  had 
been  sown  with  the  com.  If  this  be  not 
an  improvement  in  the  system,  it  is  at 
least  worthy  of  notice,  and  enerience 
alone  can  dedde  whether  the  additional 
expense  of  ploughing  is  repaid  by  the  im- 
provement m  the  crop. 

In  France  and  in  the  United  States  of 
North  America  gypsnm  is  considered  as 
a  specific  manure  ror  clover.  It  is  sown 
by  mmd  over  the  plant  in  spring,  and  in 
some  sitoations  the  advantage  is  evident, 
in  others  scarcely  observable.  The  quan- 
tity nsed  is  from  three  to  dght  bnshels  of 
finely  powdered  gypsom  per  acre. 

On  good  lana  an  acre  of  clover  will 
prodnce  as  much  as  three  tens  and  a  half 
of  dry  hay;  that  is,  two  tons  the  first 
cutting,  and  one  and  a  half  the  second. 
Greater  crops  are  obtained  on  yerv  highly 
manured  land.  Hie  value  of  a  ton 
of  doveHiay  to  feed  horses  with  is 
about  15  or  20  per  cent  more  tiian 
good  meadow-hay.  It  is  not  however  so 
^ood  for  mildi  cows.  The  price  in  London 
18  from  4l.  to  5/.  per  ton  on  an  average. 

When  clover  is  intended  to  be  left  to 
ripen  its  seeds,  it  should  be  mown  early, 
or  fed  off  by  sheep  in  May.  The  first 
crop  is  seldcnn  free  from  varkny  seeds 
of  other  plants  which  rise  amAg  llie 
clover:  by  feeding  it  down  or  mowing 
it  tiiese  are  destroyedt  and  the  elover, 
which  grows  more  rapidly  Aim  most 
other  pliuits,  rises  again  without  any  mix- 
ture of  weeds.  When  the  blossom  is 
thoroughly  withered,  and  the  seed  is 
nearly  ripe,  the  dover  is  mown  and  left 
to  d|7^  on  the  ground  without  much 
shakily.  In  verv  dry  weather  it  may  be 
housed  or  stacked  in  a  week;  butthe  pro- 


cess is  much  letarded  hv  showers  and 
want  of  sunshine.  It  is  tberefere  onfy  la 
the  drier  parts  of  tilie  island  that  elover- 
seed  repays  the  expense  and  risk  of  culti- 
vation, especially  as  it  is  well  known  that 
the  sidMequent  crop  sufiBers  if  the  clover 
is  allowed  to  stand  fer  seed.  It  is  seldom 
therefere  that  more  seed  is  saved,  even  in 
the  mostfevonrable  situations  and  seasons, 
Aan  is  required  for  the  fium  or  immedi- 
ate neighbourhood.  The  demand  front 
the  North,  where  elover  is  sown  to  a 
great  extent,  could  not  be  supplied  with- 
out a  condderable  importatioB  ftom 
abroad:  and  this  has  caused  an  outcry 
against  the  duty  of  aOs;  per  ewt  <n 
foreign  seed,  as  a  tax  on  agriculture. 
Notwithstanding  this  hi^  duty,  the  im- 
portation of  clover-seed  from  Beigium 
and  IMland  is  very  coosideraMe,  as  it  is 
more  advanta^|eoos  to  purchase  fereign 
seed  than  to  raise  it;  excepting  ease  of 
the  Trifolium  incamatum,  which  pro^ 
duces  early  and  abundant  seed.  Foreign 
dover-seed  should  be  well  examined  wli^ 
it  is  purchased,  as  it  frequently  contain* 
the  seeds  oi  docks  and  other  noxious 
weeds.  The  usual  mode  of  doing  this  is 
very  simple.  The  thumb  is  mcMstened 
and  pressed  on  the  sample,  some  ci  tfao 
seeds  adhere,  and  when  it  is  turned  up 
the  quality  is  distinctly  seen  by  the  colour 
and  plumpness  of  the  seeds.  If  any  seeds 
of  weeds  are  in  it,  Ihey  must  be  dete^ed 
after  a  few  insertionB  of  the  thumb.  As 
the  calyx  of  the  flower  of  elover  enve- 
lops ^  seed  eks^,  it  is  ^flteidt  tor 
separate  them.  In  Hollaad  they  hav«» 
various  machines  fer  this  purnose,  one  of 
whieh  coasistB  of  two  fine-rodded  hia<Aes 
made  to  rub  on  ea^  odwr  whilst  the 
heads  pass  between  them.  In  England  it 
is  generallT  thrashed  on  the  floor.  But 
if  the  heads^  after  bdng  sg^rated  from 
the  halm,  are  put  together  in  a  heap  vbA 
pressed,  a  slight  fermentation  takes  jdace, 
and  this  makes  the  calyx  Uittle,  so  that 
it  breaks  into  dust,  and  Ae  seed  comes 
out  readily  it  is  then  easily  cleared  bj 
the  fen. 

When  the  seed  is  not  intcinded  fer  the 
market,  the  trouble  of  bearing  it  of  the 
husk  may  be  saved,  especially  in  the  Tri- 
folium incamatum.  It  will  grow  as  wdl 
when  sown  with  ths  hukssmacieaiied; 
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nd  it  is  easy  to  find  the  proportion  re- 
jaired  to  be  sown  in  that  state  by  alloir- 
Qg  for  the  weight  of  the  hnsk. 

COLE,  COLZA,  a  coMrated  state  of 
die  irtuiica  Napus,  wMch  does  not  fbrm 
sdose  head,  like  cabbage,  but  has  sessile 
beart^haped  leases.  It  is  coltivated  fbr 
it!  seeds,  fttnn  which  an  oil  is  expressed, 
vMdi  is  much  nsed  ibr  burning  in  lamps, 
i&d  in  the  mann&ctore  of  laither  and 

There  are  two  fsrieties  of  cole,  one 
with  white  flowers  and  another  with  yel- 
low; the  latter  is  the  hardiest,  and  con- 
seooently  most  generally  cnltiTated. 

It  reooires  a  good  loamy  soil,  well 
■saure^  to  produce  a  good  crop  of  cole- 
seed. In  neb.  land  lat^  broken  up  from 
pastare,  or  ftnny  land  nerwlj  dramed,  it 
grows  luxuriantly  and  gives  a  great  re- 
turn. It  is  thoo^t  to  be  a  great  ex- 
{onster  of  the  soil.  In  a  rotation,  cole 
II  oonaderM  as  a  good  crop  to  precede 
wlieat  Like  rape,  which  is  another 
ytaUtYf  it  '^  sometimes  sown  to  be  fed  off 
bf  cattle  and  sheep  on  laud  whidi  is  not 
•0  well  adapted  to  me  growtii  of  turnips. 

COMMONS  are  wastes  and  pastures 
wWch  have  never  been  exclnnvely  appro- 
priated by  any  individual,  but  used  in 
«nimon  by  the  inhabitants  of  a  parish  or 
<iittrict  Where  extensive  common  rights 
GDst,  the  mode  of  cultivating  the  inclosed 
land  is  p;reatly  aflfected  by  it.  All  the 
Atde  bemg  maintained  on  the  commons 
|br  a  neat  port  of  the  year,  less  land  is 
uid  down  to  grass,  and  only  so  much  is 
jwpt  in  meadow  as  will  produce  hay  to 
wed  tike  cattie  in  winter  weatiier,  and 
when  the  commons  will  not  sustain  them. 
The  consequence  is,  that  the  aralde  tend  is 
pot  well  cultivated,  littie  manure  is  made 
i&  tiie  yards,  and  the  rent  is  paid  by  the 
ito^  whidi  runs  on  the  commons,  and 
^'Idch  bereases  and  grows  without  any 
e^eose  to  the  owner.  Butit  is  a  wasteful 
di^osition  of  the  land.  Gommon  pas- 
Jires  are  never  improved;  no  one  will 
drain  or  clear  them  of  weeds,  still  less 
^^innre  tiiem.  The  stock  kept  upon 
»em  is  not  by  any  means  so  numerous 
*B  ooold  be  kept  on  the  same  sorftoe  di- 
gued and  improred.    Hence  most  of  th« 


commons  and  common  fields  in  Great 
Britain  have  been  divided  and  indosed 
witiiin  the  last  finrtr  years.  Wherever 
an  inclosnre  has  taken  place  the  public 
has  gained,  even  when  the  individualf 
immediatdy  oonneded  wiA  the  land  may 
have  suffered  some  Ums,  by  not  receiving 
an  equivalent  fer  the  profit  tiiey  had  ttouk 
the  cattie  which  thi^^  contrived  to  keep' 
on  tiie  commons. 

The  soil  of  commooi  within  a  manor 
bdongstothelord:  if  tiiereisnomanor, 
it  belongs  to  the  king.  The  herbage  be» 
longs  in  general  to  the  tenants  and  otiier 
inhabitants  of  tiie  manor  or  distoicts,  ao^^ 
cording  to  fixed  rules.  Where  commona 
are  ver^  extensive  tiiere  is  sometimes  no 
restriction  on  the  number  of  cattle  whidi 
mar  be  turned  out  on  Aem.  This  w 
called  common  without  jfiaf . 

The  usual  proportion  riven  to  tiie  lord 
fer  his  right  in  the  soil  on  an  inclosure 
is  one-sixteenth.  The  remainder  is  di* 
vided  among  those  who  have  a  rifdit  of 
common  in  proportion  to  the  land  they 
possess,  and  on  which  thdr  right  depoids. 

Common  fields  differ  from  commons^ 
in  that  they  are  divided  fer  the  purpose 
of  cultivation ;  but  as  soon  the  crop  is  off 
the  ground,  the  catde  of  all  the  proprie- 
tors, or  of  all  tiie  parishioners,  as  the 
custom  mav  be,  have  a  right  of  pasture 
over  the  whole  in  common.  Tins  mtem 
is  incompatible  with  an  improvedT  hus- 
bandry, and  eommon  fields  have  been 
very  generally  <fivided  and  inelosed  by 
particular  acts  of  parfiament.  A  late  act 
greatly  facilitates  these  inclosures^  uid 
will  no  doubt  soon  emtvert  eveiy  rem 
ing  common  Md  into  inclosed  nrms. 

COPPICE,  a  wood  or  pfamtation  of 
various  kinds  of  trees,  which  shoot  up* 
fhnn  tite  root  when  out  down,  and  which 
are  periodically  cut  down  befete  they 
acquire  any  considerate  slaa.  The  most 
common  trees  planted  or  used  fer  thia 
purpose  are  the  oak,  tiie  chestnut,  tii6 
maple,  the  birch,  the  ash,  and  the  willow. 
The  hazel  and  the  alder  are  also  fine- 
onently  planted  in  copmoe,  the  fbrmer  in 
dry  and  chalky  smls,  tiw  latter  in  moist 
and  marslqr  ritoations.  "nmber  trees  are< 
generally  allowed  to  grow  in  coppice,  or 
more  properly  the  ooppioe  if  tiie  under* 
x2 
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^ood  wbere  timber  is  the  prindpal  objeeL 
There  is  a  doubt,  howeTer,  whether  it  is 
Judi^oos  to  Allow  manj  trees  to  stand 
where  there  is  »  veadj  sale  for  coppice 
irood.  The  quick  return  of  the  latter 
orerbalances  the  greater  price  of  old  tim- 
ber. In  consequence  of  this  opinion, 
large  trees  fit  for  ship-building,  which 
require  a  l<mg  time  to  arrive  at  the 
fequired  size,  are  become  yeiy  scarce ;  and 
many  woods,  <mee  thickly  studded  with 
mi^jestic  trees,  are  reduced  to  mere  cop- 
pice-wood, llie  value  of  a  well-managed 
coppice  is  considerable  where  the  produce 
can  be  readily  manuftctured  into  useful 
•rtides,  and  carried  to  a  good  market 
Ash  Jipops,  hop-poles,  chestnut  ^ate- 
l^rdjl^  «iid  sheep-hurdles  ai^  the  prmci- 
pal  arti^es  jnann&ctured  or  prepared  in 
^  newly-cut  coppice.  What  is  of  no  use 
#)r  tbeae  purposes  is  made  into  fiiggots  for 
foel,  'where  t^  is  scarce;  or  oonverted 
pnto  charcoal,  which  is  more  easily  trans- 
p(Mled.  A  good  coppice  will  bear  to  be 
cut  down  every  eight  or  nine  years,  and 
will  thus  be  Forth,  according  to  situation, 
from  6/.  to  15/.  per  acre^  or  even  more, 
when  sold  to  those  who  undertake  to  cut 
«nd  prepare  the  wood, 

little  attention  is  ^nerally  pdd  to  the 
coppice  except  when  it  is  fit  to  be  cut,  but 
this  is  a  great  mistake :  with  a  little  at- 
tention a  coppice  may  be  doubled  in  value 
in  a  few  years,  it  should  be  carefully 
dnuned  where  the  water  has  not  a  ready 
outlet.  Where  the  most  profitable  kin(U 
ofwoodaredefident  fi^esh  plants  should 
be  supplied.  The  whole  should  be  kept 
well  stocked,  but  not  overstocked;  and 
the  pruning-knife  should  be  used  where 
it  appears  necessary,  especially  where 
hop^poAes  are  in  request,  which  usually 
bear  a  ^ood  price.  Hop-poles  require  a 
longer  time  to  attain  the  proper  size,  and 
more  ro(Hn  to  grow.  For  this  purpose 
the  o^ice  may  be  thinned  out,  without 
bein^entirdy  cut  down.  When  a  cop- 
pice IS  cut,  attention  must  be  paid  to  the 
manner  in  which  the  poles  and  rods  are 
,nit^  off  from  the  stem.  They  should  be 
divided  by  a  dean  planting  cut  with  a  very 
^harp  axe  or  bill-hook,  so  as  not  to  shatter 
|he  stump  whidi  is  left  The  wound  wiU 
^en  soon  heal  over,  and  the  stump  will 


is  too  often  the  case.  When  fresh  ground 
is  planted  for  a  coppice,  it  should  alwavs 
be  previously  trenched  and  drained.  Tne 
extra  expense  of  this  will  soon  be  repaid. 
Scotch  firs  may  be  planted  at  first  as 
nurses  and  shelter  to  the  oaks  and  other 
forest  trees.  In  seven  or  dght  years  the 
firs  will  have  acquired  a  considerable 
heightandmay  be  thinned  outoreutdown : 
they  never  shoot  again  from  the  root. 
The  other  trees  may  be  left  to  grow  a 
few  years  longer  before  they  are  cut  down. 
After  the  first  cutting,  attention  must  be 
paid  to  the  stumps  and  all  superfluous 
shoots  removed.  In  seven  or  eight  years 
a  thick  coppice  will  be  formed,  which 
will  increase  in  value  every  time  it  is  cut; 
and  will  produce  a  very  good  annual  rent 
for  land  which  would  not  have  been  pro- 
fitable in  cultivation,  either  as  pasture  or 
arable  fiums.  llie  annual  expense  of  a 
coppice  is  trifling,  and  the  K^ar  returns 
are  certain  and  profitable  When  a  por* 
tion  of  coppice  is  cut  every  year,  so  as  to 
have  a  regular  rotation,  the  income  is  as 
regular  as  that  of  any  other  ^art  of  an 
estate.  A  proportion  of  coppice  on  an 
estate  is  essential  to  the  production  ol 
game  and  to  its  preservation. 

The  ground  most  frvourable  for  coppice 
is  that  which  is  too  steep  or  rocky  for  cul- 
tivation, and  where  the  dimate  will  not 
allow  of  the  vine.  Where  the  land  is  flat, 
and  can  be  well  drained,  arable  &nn8 
will  always  be  most  profitable,  unless  in 
some  poor  sandy  soils,  where  com  will 
not  grow  without  extraordinary  manur- 
ing, while  the  roots  of  some  kinds  of  trees 
will  sink  to  a  great  depth  and  find  there 
the  nourishment  necessary  to  their  growth. 
In  such  sandy  soils  the  birdi,  the  maple, 
and  the  acacia  sometimes  grow  luxuri- 
andy,  when  the  grass  on  the  snr&ce 
scarcely  shows  signs  of  ve^tation.  On 
wet  and  boggy  soils  the  willow  and  the 
alder  are  almost  the  only  trees  that  will 
thrive.  Whoeyer  plants  a  coppice  must 
be  well  acquainted  with  the  soil  to  a  con- 
siderable depth,  and  must  choose  his 
plants  accordingly. 

COPIOLITES,  are  worthy  of  a  place  in 
a  Dictionary  of  the  tasm,  as  they  form  a 
cheap  and  valuable  manure,  when  reduced 


l^t  h^  m|uzed  by  the  wet,  and  decay,  as  |  by  tha  action  of  solphuric  add. 
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By  some  geologists,  tke  term  is  appUM  to 
tlie  fossil  excrements  of  saiiriiiu  and  other 
animals;  cfthers  consider  them  to  he  fosul 
hones  worn  into  their  roonded  form  by  the 
aetionof  water;  they  occurin  most  formations, 
but  chiefly  in  the  green  sand  and  Suffolk  crag. 

At  Harwich  the  copioHte  may  be  purcha- 
sed, ground  to  fine  powder,  in  readiness  for 
decomposing  with  sulfuric  add,  at  prices 
farying  from  £2.  to  £2.  6s.  per  ton,  or  if 
vnground,  at  £1. 10s.  per  ton.  The  process 
of  decomposition  is  yeiy  simple — ona  ton  of 
solphuric  acid  may  be  added  to  two  and  a 
half  tons  of  copiolite.  The  latter  requires  to 
be  weU  wetted  tiH  of  the  consistency  of  thick 
cream;  to  effect  this,  urine  may  be  added,  and 
the  add  slightly  diluted  with  water.  After- 
wards the  mixture  must  lay  in  a  heap  to  dry. 

As  an  illustration  of  the  yalue  of  copiolites 
and  sulphuric  add,  as  a  manure  for  turnips, 
we  may  quote  the  following  experiment  made 
by  Mr.  Hugh  Raynbird,  at  Layerstoke,  upon 
a  li^t  loaming  soil,  with  a  chalk  subsoil. 

SxPBBnaNT  wrra  Swbds  cbop,  1860. 

Preyions  cultiyation  and  manuring. — Old 
nmfoin  broke  up  in  1848,  yetehes  fed  in 
1849,  dunged  and  sown  with  rye,  fed  off  in 
tlie  spring  of  1860.  Land  once  ploughed, 
and  once  scarified,  and  on  June  7t^f  1860, 
drilled  at  16  inches  with  81  lbs.  per  icre  of 
Skirying's  Swede  seed. 

Weighed  Swedes,  January  16th,  1861. 

Wcicht  per  Mr* 
of  clMMd  ro«U. 

1.  Two  cwt  of  Lawe's  yuperphos-  ^  <^  -^ 
phate,  and  60  boshels  of  manure  y  19  17 
ashes,  per  acre  w ) 

2.  Ditto   and   ditto 21    0 

8.  Two  cwt.  of  Lawe's  copiolite  and") 

aeid,  and  60  bushels  ai  manure  >  19    0 

ashes,  per  acre J 

4.      Ditto    and   ditto 20    0 

ft.  No  manure ^  1^7 

«.      Ditto    10    8 

The  cost  of  the  supophosphate  was  8a. 
per  cwt,  that  of  the  copiolite  and  add  6s. 

ST  cwt.,  both  being  purchased  of  Mr.  Lawes. 
be  weight  of  tops,  where  the  superphos- 
phate and  copiolite  had  been  used,  ayeraged 
three  tons  per  acre,  bdng  more  than  double 
the  weight  of  tops  upon  the  unmanured 
portion  of  the  field. 

COUCH-GRASS  {TrUunm  repmu)  *« 
»  oonuBon  and  mos^  troublesome  weed 


which  infests  arable  land,  especially  llutt 
which  is  of  a  light  and  mellow  nature.  It 
is  perennial,  and  pronisated  both  b^  seed 
and  by  extension  of  the  root,  which  is 
lonff  and  jointed;  each  joint  predoces  a 
freA  shoot,  whi<^  in  ft  fkyoorable  sHua* 
tion,  soon  becomes  a  new  parent  {danf, 
creeping  along  under  the  surfiioe  of  the 
ground,  and  spreading  oyer  a  whole  field 
With  great  rapidity.  It  i4)pears  aboye 
ground  like  a  blaae  of  grass  or  young 
wheat,  which,  in  its  tender  state,  is  readily 
eaten  by  sheep.  A  seed  stem  afterwards 
shoots  up,  b«inng  a  spike,  composed  of  a 
middle  rachisand  alternate  floscules  on 
each  side.  Each  of  these  produces  three 
or  fimr  seeds,  protected  bv  a  long  pointed 
chaff.  Many  of  the  seecfc  neyer  come  to 
perfection,  owing  to  the  increase  of  the 
roots,  but  in  stiff  ground  and  pefmanent 
pastures  Ae  roots  are  preyentid  from 
spreading,  and  then  the  «eeds  ripen.  The 
prindpal  propagation  of  the  punt  is  bj 
the  root  The  destruction  and  eztina" 
tion  of  couch-grass  is  one  of  the  mt 
things  which  an  experienced  fiirmer  sets 
himself  to  on  taking  occupation  of  land 
which  has  been  neglected  by  the  pre* 
ceding  tenant 

There  is  no  law  in  this  country  which 
obliges  a  tenant  to  keep  his  lands  f^ 
fr-om  weeds.  There  is  something  of  the 
kind  in  Belgium  with  respect  to  thisties 
and  weeds  which  propagate  by  seed.  An 
agricultural  code  is  necessary  to  protect 
the  landlord,  and  to  prevent  the  woftil 
waste  of  labour  produced  by  carelessness 
and  bad  management:  and  until  such  a 
code  is  established,  agriculture  will  neyer 
make  rapid  progress 

To  extirpate  couch-grass  a  dry  time 
must  be  diosen  in  summer ;  the  land  must 
be  ploughed  witii  a  deep  furrow  to  bring 
the  roots  to  the  surfisuse :  when  the  land  is 
dry,  it  must  be  rolled  to  break  the  clods, 
and  all  the  roots  which  lie  near  the  sur- 
fiice  must  be  gathered  by  the  harrows  or 
the  couch  nke.  Sometimes  the  roots  are 
matted  into  tufrs,  which  can  only  be  sot 
up  by  means  of  a  fi^rk  or  prong.  In  ^s 
case  no  manual  labour  should  be  spared, 
especial  care  bong  taken  not  to  break  the 
roots,  but  to  get  them  o^t  whole,  with  all 
their  of&ete,  if  possible.  After  this,  Fin- 
layson's  harrows,  described  in  Abablb 
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XiAMD,  may  be  vied  on  light  lands;  or 
an  instrument  of  a  similar  natore,  cidled, 
from  the  shape  of  the  tines,  a  cat$cUttp, 
and  in  Scotland  a  grMer,  which  will 
bring  np  all  the  roots  that  are  within  nine 
or  ten  inches  of  the  snriaoe.  When  aU 
the  couch  has  been  8pparenll}r  eradicated, 
there  will  still  remain  a  suflkient  number 
of  pieces  and  joints,  brt^cen  ctf  by  the  in* 
struments  and  left  in  the  ground,  to  pro- 
duce a  fresh  crc^  of  couch  grass,  espe- 
cially if  the  land  is  frequ^tly  stirred,  and 
showers  intervene.  Hence  the  Tulgar 
nodon  that  some  lands  breed  couch,  and 
that  it  is  useless  labour  to  be  at  much  ez- 
bense  to  eradicate  it  Such  lands  should 
be  laid  down  with  artifidal  grasses  and 
Icept  in  grass  for  several  vears,  being  de* 
pastured  with  sheep  and  cattle  in  pre- 
ference* to  mowing  tnem  for  hay. 

In  this  case  the  couch-sprass  will  spring 
np  above  ground  and  ffradually  disi^iear, 
and  when  the  land  is  broken  up  agam  not 
a  vestige  of  it  will  remain.  After  this  it 
jaxy  be  kept  dean  for  many  years  by 
hoeing  and  weeding. 

In  very  stiff  soils,  as  in  Kent,  the  couch- 
grass  is  ^  rid  of  by  ploi^hing  very  deq> 
and  burying  it  eight  or  nine  inches  under 
the  surmoe.  For  this  purpose  the  furrow 
slice  must  be  large,  and  turned  com* 
pletely  over*  not  merely  set  on  end,  as  is 
often  the  ease.  The  old  turn-wrist  plough, 
drawn  by  four  horses,  does  this  most  com- 
pletely, and  this  is  the  principal  reason 
why  many  practical  farmers  in  that 
county  prefer  this  ponderous  and  clumsy 
instrument  to  lighter  and  more  scientific 
ploughs.  In  very  heavy  land  conch-grass 
18  easily  kept  down  if  an  opportuni^  be 
taken  to  plough  it  to  the  si^fiioe  in  dry 
weather.  The  stiff  clods  in  which  the 
roots  are  entangled  contract  in  drying, 
and  in  contracting  destroy  the  texture  of 
the  root;  when  they  crumble  after  a 
shower  ^  couch  may  be  collected  by 
hand  and  burnt  or  carried  away.  If  ue 
method  of  ploughing  it  in  is  preferred,  it 
should  be  done  by  trench  ploughing,  br 
means  of  two  ploughs  following  ea<m 
.other  in  the  same  fturrow.  The  first  may 
go  six  or  seven  inches  deep,  and  tbie 
second  four  or  five ;  thus  the  eouch-grass 
*.^11  be  buried  much  deeper  than  wi£  one 
ploughing,  and  four  horses  with  two  m^ 


will  do  the  work  well,  which  will  not  be 
much  more  expensive  than  the  turn-wrist 
ploogh,  with  war  horses,  a  man  and  a 
boy.  This  can  only  be  done  to  advantage 
in  deep  soils,  tnch  u  occur  in  a  isw 
eounties  only. 

When  a  quanti^  of  the  roots  of  oooch- 
grass  has  been  eollected,  they  are  usually 
burnt  in  heaps  on  the  ground:  the  ashes 
serve  to  enrich  the  land  in  some  degree, 
but  a  much  iiu»«  profitaUe  use  may  be 
made  of  them.  When  they  are  cleaned 
from  the  earth  which  adheres  to  them, 
they  are  fbund  to  be  nutritious  and  &ri-p 
naeeous.  Pias  eat  them  ereedily ;  horsea 
and  cows  wiU  also  eat  them,  e^ecially 
when  boiled  or  steamed ;  and  weight  for 
weight  they  contain  not  much  less  nutrU 
tious  matter  than  potatoes;  it  is  down- 
right waste  therefore  to  bum  them.  By 
maceration  and  washing,  a  good  fecula  ia 
obtained,  which,  with  not  water,  forms  a 
jelly  like  arrow-root  Tbe  decoction  of 
the  root  has  been  recommended  as  a  cool- 
ing and  demulocnt  bemerage,  and  not  with- 
out apparent  reason;  but  if  it  be  not 
thou^t  worth  while  to  wash  and  steana' 
the  eoneh  for  fbod,  it  is  still  more  profitr 
able  to  decompose  it  by  means  d  liioe 
than  to  bum  it.  For  this  purpose  it 
should  be  gathered  into  a  lar^  he^pand 
watered  to  induce  formentation.  When 
it  has  heated,  it  should  be  tumed  over 
and  mixed  with  quick-lime  in  a  consider- 
able proportion :  after  two  or  three  turn- 
ings with  the  spade,  with  an  interval  of  a 
few  wedu,  it  will  be  found  converted 
into  ridi  mould,  whichiaay  then  be  spread 
over  the  land,  either  as  a  top-dresnng  for 
clover  and  artificial  grasses,  or  jdoi^ed 
in  with  te  seed,  wl&re  tlds  method  ia 
practised. 

To  keep  the  land  tree  from  coueh-graas 
occasional  summer  tillage  is  necessary, 
which  may  be .  given  when  turnips  ara 
sown,  or  after  an  early  crop,  suich  as 
tares  cut  green,  Trifolium  incaraatum,  or 
winter  barley,  without  losing  a  cmp.  In 
a  well-managed  &rm  couch-grass  should 
no  more  appear  than  docks  or  thisties. 
In  Belgium  a  slovenly  fiirmer  is  called  a 
couch  grass  fhrmer. 

Dogs  eat  the  blade  of  oonoh-grass  from 
instinct  to  purge  and  vomit,  and  hence  it 
has  been  nam^  in  French,  chienrdent*  or 
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do^»4ooth;  bat  the  ihape  of  the  yoimg 
shoots  from  the  root  may  also  probably 
faaye  led  to  that  name,  for  they  have  a 
great  resemblance  to  a  canine  tooth. 

It  has  been  doubted  whether,  in  some 
atoations,  oouch-grsss  naightnot  be  evA- 
tiyatedtoadyantt^fbr  its  roots:  noex- 
peiimen4%  howev^,  have  been  made  in 
coltiyating  this  prolific  plant,  as  £u*  as 
we  know ;  but  it  is  not  unworthy  the  at- 
tention of  those  who  take  a  pleasnro  in 
increasing  the  resooroes  of  agrioulture. 
In  years  of  great  scarcity  the  root  of 
ooudb-grass  1ms  been  used,  in  northern 
oountiies,  mixed  with  flour,  in  making 
bread.  It  contuns  nothing  unwhole- 
some, and  has  a  ccmsiderable  resemblance 
in  taste  to  the  potata  The  water  in  which 
the  root  of  couch-grass  has  been  boiled 
may  be  used  in  the  mann&cture  of  bread ; 
it  would  probably  add  considerably  to 
the  weight  of  the  loaf  when  baked,  but 
may  perhaps  communicate  an  ui^easant 
Castetoit 

COW,  one  of  the  most  nseftil  of  the 
domestic  animals :  her  milk  is  peculiarly 
adapted  to  nourish  infimts  and  invalids, 
and  requires  no  preparation  to  make  it 
palatable  or  whdesome.  In  ihe  article 
Cattle  we  have  given  an  enumeration 
cf  the  various  breeiu  of  cows ;  and  under 
BfJTTEai  and  Chebss  an  account  of  their 
principal  produce.  We  shall  hero  con- 
fine ourselves  to  the  ^ONuper  management 
of  a  cow,  so  as  to  make  ^  most  produc- 
tive;  and  to  the  most  common  diseases  to 
Irhich  this  animal  is  subject 

Whero  only  one  or  two  cows  aro  kept, 
especially  wliere  they  aro  to  be  mamr 
tamed  on  a  limited  portion  of  pasture,  it 
is  of  great  importance  that  a  good  chcMce 
be  nuide  when  they  aro  purchased  or 
feared.  Smne  breeds  no  doubt  aro  much 
superior  to  others;  but  as  a  general  rule, 
ibero  is  a  better  chance  of  having  a  pro- 
fitable cow,  if  she  be  reared  on  the  land 
on  which  she  is  to  be  kept.  When  the 
tonuaaaa  breed  of  the  country  is  decidedly 
inferior,  it  may  be  profitable  to  bring  a 
oow  fix>m  a  distance,  in  which  case  it 
should  be  from  some  district  oi  which  the 
pastnro  is  rather  inferior  to  that  to  which 
she  is  brought,  or  at  least  not  better.  The 
best  breeds  aro  ^ud  in  the  richest  pas- 


tures, but  they  do  not  thrive  on  worse. 
On  poor  land  a  small  active  cow  will 
pick  her  ibod  and  keep  in  condition, 
whero  a  fine  large  cow  would  starve,  or 
at  least  ihll  off  rapidly.  This  is  particu- 
hirly  the  case  in  ue  mountains,  near  the 
tops  <^  which  no  domestic  aidmal  will 
live  but  the  goat,  and  next  to  it  the 
smallest  breed  of  cows.  Whero  the  pas- 
tores  aro  poor  but  extensive,  cows  give 
litUe  milk,  and  the  number  which  can  be 
kept  must  make  up  fin*  the  produce  of 
each.  Whero,  on  the  other  hand,  cows 
are  stalled,  as  in  Flanders,  and  fed  on 
artificial  feod  brought  to  them  in  suffi- 
dent  quantity,  huge  bul^  cows  ^ve  the 
best  return  for  the  food;  at  least  this 
seems  to  be  the  opinion  of  the  Flemish 
fiirmers  in  general.  In  France,  whero 
the  cows  aro  led  along  the  roads  to  i)ick 
up  the  herbage  growing  by  the  road-side, 
or  aro  tethered  on  a  small  portion  of 
clover  or  lucerne,  a  small  lean  cow  is  pre- 
ferred; and  in  general  the  cows  com- 
monly met  with,  and  whidi  aro  bred  in 
each,  district,  seem  the  best  adapted  for 
theinode  in  which  they  aro  fbd.  What- 
ever be  the  breed  or  quality  of  a  cow,  she 
should  always  have  plenty  of  fbod,  with- 
out which  no  considerable  produce  in 
milk  can  be  expected.  This  rood  should 
be  succulent  as  well  as  nourishing,  or  else 
fht  wiU  be  produced  instead  of  milk.  A 
oow  well  fed  may  be  safely  milked  till 
within  a  month  of  her  calving.  It  is 
better  that  she  should  be  dry  beforo  the 
new  milk  be^s  to  i^rin^  in  her  udder. 
A  littie  attention  will  readily  provent  her 
becoming  dry  too  soon,  or  bemg  milked 
too  long.  Heifisrs  with  their  first  calf 
should  be  allowed  to  go  dry  sooner  than 
older  cows;  because  their  growth  would 
be  impeded  by  the  double  drain  of  the 
milk  and  the  calf.  It  is  best  to  let  a 
heifer  go  to  the  bull  when  naturo  prompts 
her  to  it,  provided  she  be  not  less  limn 
fifteen  or  eighteen  months  old ;  fer  if  they 
aro  thwarted  in  their  first  heat,  they  aro 
Agi  to  become  irregular  ever  after ;  and  it 
is  advantageous  for  a  cow  to  calve  regu- 
larly at  uie  same  season  of  the  year. 
The  best  time  is  May,  when  the  grass 
begins  to  be  succulent.  In  some  conn- 
tries,  such  as  Switzerland,  the  cows  calve 
I  regularly  in  April  or  May,  and  are  tiien 
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eeut  to  the  pastures  among  the  mfmntains. 
The  calf  is  killed  almost  immediately, 
imless  it  be  reared  for  stock,  veal  being 
of  little  yalue.  In  po{mloiis  coontries 
where  Teal  is  considered  a  Inxurr,  the 
calves  are  kept  and  &ttened  by  letting 
them  sack  the  cows,  or  by  nving  them 
warm  milk  to  drink.  Near  large  towns 
this  is  a  profitable  mode  of  employing 
the  milk,  when  it  cannot  be  sold  Ibr  im- 
mediate consumption.    [Calv.] 

A  cottager  with  two  or  three  acres  of 
moderate  land  may  keep  a  cow,  and  thus 
add  much  to  his  eammgs  as  a  labourer. 
For  this  purpose  he  will  reouire  a  small 
portion  of  permanent  grass  fenced  off,  to 
allow  the  cow  to  take  exerdse,  which  is 
necessary  to  her  health.  Her  food  must 
be  raised  in  regular  succession,  and  cut 
for  her.  The  earliest  green  food  is  rye; 
then  tares ;  then  clover,  which  may  be 
made  so  to  succeed  each  other  as  to  give 
an  ample  snpply.  Cabbages,  beet-root, 
parsnips,  potatoes,  and  turnips,  will  con- 
tinue the  supply  duHng  winter ;  and  the 
dung  and  urme  of  the  cow,  careMly  ocd- 
lected,  will  be  sufficient  to  keep  the  land 
in  condition.  This  system,  lately  intro- 
duced into  some  parts  of  Ireland,  has  al- 
ready greatly  improved  the  condition  of  the 
industrious  poor.  There  is  verv  good  ad- 
vice on  this  management  in  Cobb^s  Cot- 
tage Economy,  a  useful  little  publication. 

Where  cows  are  allowed  to  be  in  the 
open  air,  with  proper  shelter  in  case  of 
stormy  and  wet  weather,  they  are  subject 
to  few  diseases.  They  must  be  carefblly 
looked  to  at  the  time  of  calving,  but 
except  in  urgent  cases  nature  must  be 
allowed  to  pemrm  her  own  office.  A  little 
conmion  sense  and  experience  will  soon 
teach  the  possessor  of  a  cow.  to  assist 
nature,  if  absolutely  necessary ;  and  in 
case  of  difficulties  the  safest  way  is  1p 
call  in  an  experienced  person.  Drinks 
and  medicines  should  be  avoided ;  a  little 
warm  water,  with  some  barley  or  bean 
meal  mixed  with  it,  is  the  most  OMn- 
fortable  drink  for  a  cow  after  calving. 
The  calf^  and  not  the  cow,  should  have 
the  first  milk,  which  nature  has  intended 
to  purge  its  intestines  of  a  glutinous  sub- 
stance which  is  always  fouM  in  the  new- 
bom  cal£  A  very  conmum  disease  with 
eows  is  a  disordered  function  of  the  liver, 


producing  a  yellowish  tint  in  the  eyest 
and  sometimes  in  the  skin.  A  gentle, 
purge,  consisting  of  half  apoond  of  GUmh* 
oer  raits,  an  ounce  of  gmger,  and  two 
ounces  of  treade,  with  two  quarts  of  boil* 
ing  water  poured  over  them,  may  be 
given  when  it  is  milk-warm,  and  repeated 
every  other  day ;  keeping  the  cow  wana, 
if  it  be  in  winter,  by  a  doth  ever  the 
loins,  and  in  a  shed.  This  will  in  gene* 
ral  restore  her  health.  Should  the  cow 
apjpear  to  have  a  chronic  affection,  the 
safest  course  for  a  cottager  is  to  part  with 
her  at  anv  price  to  those  who  may  be 
better  skilled  in  curing  diseases;  few  it  le 
seldom  that  a  cow  is  worth  the  expenee 
of  the  forrier's  attendance  in  sudi  cases. 
The  symptoms  of  a  diseased  liver  or  lungg 
in  a  cow  are  leanness,  with  a  staring[coe^ 
a  husky  cough  with  loss  of  appetite^  m 
difficult  of  breathing,  and  a  great  diml> 
nution  in  the  secretion  of  the  milk.  The 
first  loss  hj  the  sale  of  the  cow  is  always 
the  least  m  the  end.  In  accidents,  o^ 
acute  diseases,  the  attendance  of  a  eleve^^ 
veterinary  practitioner  is  indispensable. 

Nothing  is  more  prejudicial  than  tfie 
idea  that  medidnes  are  necessary  to  keep 
cows  in  health ;  and  the  practice  of  ke^ 
ing  advertised  medicines  at  hand  to  give 
to  an  animal  whenever  it  is  fiuided  ta 
be  ill  is  very  detrimental  to  their  health. 
Attention  to  food  and  exerdse,  givii^ 
the  first  regularly  and  in  moderate  quan* 
tities  at  a  time,  and  allowing  tiie  cow  to 
use  her  own  judgment  as  to  the  latter,  aie 
the  great  secrets  of  health ;  and  ahealthy 
young  cow  reared  at  home,  or  pmdiased 
of  a  cQDsdentious  dealer,  will  probably 
live  to  old  age  without  ever  having  had 
any  disease.  A  cow  is  old  and  onprofift* 
able  when  she  reaches  twdve  or  fourteen 
years.  She  should  then  be  sold  and  a 
voung  one  purchased.  If  the  cottager 
have  the  means  of  rearing  a  cow-calf  to 
succeed  the  old  mother,  he  will  do  well ; 
if  not,  he  must  lay  by  a  portion  of  the 
cow's  produce  every  year  to  raise  the 
difference  between  tne  value  of  the  old 
cow  and  a  young  one.  The  saving  banke 
are  admirable  institutions  toe  this  pap- 
pose: a  fow  shillings  laid  by  when  the 
produce  of  the  cow  is  greatest,  will  i 
amount  to  the  sum  required  to  exe' 
an  old  <me  for  a  younger. 
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DAIBT,  the  imsne  moilly  ^retk  to  the 
place  where  the  milk  of  oowf  is  kept  and 
eoBTerted  into  hotter  or  eheeie.  The 
ooeapation  is  called  dairyimg ;  and  land 
irbielk  is  chiefly  appippriated  to  fted 
eowa  fix  this  purpose  is  called  a  dotry- 

A  dttry^house  shoold  be  sitoated  on  a 
dry  qtot  somewhat  elevated,  on  the  side 
of  m  gentle  declivity,  and  on  a  porous 
soiL  It  should  be  on  the  west  or  north- 
west dde  of  a  hill  if  posnUe,  or  at  least 
sbdtered  Arom  Ae  north,  east,  and  sooth, 
by  high  trees.  In  some  ooontries  where 
tibere  are  natural  caverns  with  an  open- 
ing to  the  west,  and  minffs  of  water  at 
hsmd,  the  best  and  coolest  duries  are  thos 
piepiifed  by  natore.  Artificial  exoava- 
tiooa  in  the  sides  of  freestone  rooks  are 
tometimfs  formed  for  the  purpose  of 
keying  milk,  and  more  frequently  wine. 
WlMsre  no  such  natural  advantages  exist, 
tiie  reqninte  coolness  in  summer,  and 
equal  temperature  in  winter,  which  are 
ossential  in  a  good  dairy,  may  be  obtained 
by  sinking  tlw  floor  of  the  dairy  some 
Mt  underground,  and  forming  an  arched 
roof  of  stone-<nr  brick.  In  ccid  climates 
flues  around  the  dairy  are  a  great  advan- 
tage in  winter ;  and  an  ice-hmise  in  warm 
summers  is  equally  usefbl.  But  these 
are  only  adapted  to  those  dairies  which 
are  knit  more  as  a  luxury  than  as  an  ob- 
Je^  of  profit  In  mountainous  countries, 
•oeh  as  Switserland,  where  the  summers 
aro  hot  in  the  valleys,  and  the  tops  of  the 
mountains  or  hi§^  vidleys  between  them 
are  oovered  with  fine  nastures,  the  whole 
csteblishment  of  the  oairy  is  removed  to 
a  higher  and  cooler  atmosphere,  where 
die  best  batter  and  cheese  are  made. 
Gocdness  is  also  produced  by  the  evapora^ 
tion  of  water,  an  abundant  supply  oi 
which  is  essential  to  every  dairy.  It  is 
also  a  great  advantage  if  a  pure  stream 
ean  be  made  to  pass  thronj^  the  dairy, 
with  a  current  of  air  to  carry  off  any 
effluvia,  and  keep  the  ur  continually  re- 
newed* 

As  the  milk  suffers  more  or  less  firom 
being  agitated,  or  too  miMsh  coded,  before 
it  is  set  for  the  cream  to  rise,  the  cow- 
house or  milldng-place  should  be  as  near 
as  possible  to  the  dairy,  or  rather  it  should 
be  under  the  same  root    The  milk  may 


then  be  brought  inmiediately  from  the 
cows,  without  being  exposed  to  the  outer 
air.  The  dairy-house  should  ooosistof 
three  distinct  i^artments  beknr,  with 
lofts  and  cheeseHchambers  above.  Thd 
principal  place  is  the  dairy,  properly  so 
called,  sunk  two  or  three  feet  below  the 
level  of  the  ground,  with  a  stone  or  bride 
bench  or  table  round  three  sides  of  it  to 
hold  the  milk  pans*  This  table  should 
be  a  little  below  the  level  cf  the  outer 
soil.  Air-holes  covered  with  wire  shonM 
be  made  in  te  walls  a  little  above,  and 
on  the  opposite  sides  of  the  dairy ;  and 
they  should  have  shutters  sliding  over 
them  to  open  or  shut  accoi^gto  the 
weather.  The  floor  shouki  be  of  stone  or 
paving  tiles,  slomng  gently  towards  a 
drain  to  carry  off  the  water.  Great  cam 
shoold  be  taken  that  no  water  stagnatea 
in  tiiis  drain,  which  must  be  kept  u  cleoa 
as  the  floor  of  the  dairy,  and  not  conmiii* 
nicate  with  any  skk,  but  run  out  into  the 
open  air:  a  declivity  from  the  didry  ia 
essential  for  tiiis  purpose.  If  tins  cannot 
be  obtained,  it  must  run  into  an  open 
tank,  and  the  water  be  regularly  pumped 
out  The  windows  of  the  dufy  should 
be  latticed.  Glased  windows  may  be 
added  for  the  winter,  but  they  should 
always  be  open  except  in  very  hot  or 
very  cold  weiuher.  There  may  be  shut- 
ters to  close  entirely,  but  this  is  not  essen- 
tial.  If  the  windows  are  made  like  vene- 
tkn  blinds,  the  light  will  be  excluded 
without  exdudini^  the  air^  The  utmost 
purity  must  be  maintained  in  the  air  of  a 
dainr;  nothing  should  enter  it  that  can 
produce  the  uis^test  smell.  No  diec« 
or  rennet  should  be  kept  in  it ;  and  parti> 
cularly  no  meat,  dressed  or  undressed. 
Even  the  dury-maid  should  avoid  r^ 
maining  longer  in  it  than  is  necessarr, 
and  slmuld  at  all  times  be  extremely 
clean  in  her  person. 

The  next  miportant  place  is  a  Idnd  of 
wash-house,  in  which  there  is  a  chimney 
where  a  large  copper  kettle  hangs  on  a 
crane  to  heat  water  in,  or  milk  when 
cheese  is  made.  In  countries  where  wood 
is  scarce,  and  pit-coal  is  the  common 
fuel,  a  copper  may  be  set  in  brick-work 
with  a  ffiate  under  it,  as  is  usual  in  Eng- 
land. In  this  place  all  Ae  utensils  of 
the  dairy  are  kept,  and  scalded  with  boi^ 
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iQg  water  ererr  day.  It  should  have  an 
outer  door,  which  may  he  to  the  wuth, 
and  benches  outside  on  which  the  pails 
and  other  utensils  may  be  set  to  diy  and 
be  exposed  to  the  air.  Between  the  two 
last  apartments  may  be  another  commu- 
nicating with  both,  and  forminc  a  kind 
of  vestibule,  where  the  diurmng  may 
take  place ;  and  orer  them  a  cheese>room 
and  lofts,  or  any  ather  usefhl  chambers. 
A  Terandah  round  the  dairy  is  very  con- 
venient, or  on  three  sides  at  least  It 
shades  from  the  sun,  and  adds  to  the 
warmth  in  winter  ;  and  the  utensils  may 
be  dried  and  aired  under  it  eren  in  rainy 
weather.  Gentlemen's  dairies  are  ohaa. 
built  expensively,  and  hij^hly  ornamented ; 
but  they  seldom  unite  alTthe  coDvemenees 
essential  to  a  good  dairy,  because  tbe 
architects  who  plan  them  are  sddom 
practical  fiirmers.  They  are  generally 
too  ikr  from  the  cow-hoiises,  which  mi^t 
be  joined  to  them  without  detracting  from 
the  neatneso  of.  the  structure.  A  dairy- 
.house  placed  near  a  mannon,  and  at  a 
^distanoe  from  the  fium-buildings,  is  quite 
out  of  its  idaee.  In  Switserland  and  in 
Holland,  tne  cow-house  aad  daiij  often 
have  a  very  neat  appearance  within  a 
short  distance  from  the  principal  resi- 
dence. The  plan  in  both  countries  is  very 
nmHar ;  the  st^le  of  the  roof  is  the  chieif 
diflference.  It  is  taken  from  the  common 
dairy-fiuins  in  Holland,  where  the  fSumer 
and  his  &mily  live  under  the  same  roof 
.with  his  cows.  In  the  Netherlands,  espe- 
.cially  in  North  Holland  and  Friesland,  a 
oow-hoose  is  as  clean  as  any  dwelling- 
bouse,  and  the  fitmily  often  assemble  am 
tal^  tiieir  meals  in  it  The  following  de- 
scription of  a  cow-house  And  dairy  under 
one  roof  oomlnnes  all  that  is  usefhl,  with 
jconsiderable  neatness  internally  and  ex- 
ternally:—It  is  a  building  about  six^ 
ftet  long  by  thirty  wide,  with  a  verandah 
running  round  three  sides  of  it  The 
dwelling  is  not  here  attached,  as  it  usuall  v 
|sin  o(NDimon  dairies,  and  the  building  is 
liot  surrounded  by  a  fiinn-yard:  iSeae 
jBre  the  only  circumstances  in  whidi  it 
differs  from  that  of  a  common  peasant 
The  dairy-room  is  sunk  below  the  level  <^ 
the  soil,  and  is  paved  with  brick.  The 
fides  are  covered  wiUi  Dutch  tiles,  and  the 
arohed  roof  with  hard  cement  The  oow- 


hoose,  like  all  in  Holland,  has  a  broad 
passage  in  the  middle,  and  the  cows  stand 
with  their  heads  towards  this  passage, 
which  is  paved  with  clinkers  or  brides 
set  on  edge.    Tlieir  tails  are  towards  the 
wall,  along  which  runs  a  broad  gutter 
sunk  six  or  eight  inches  below  the  level 
of  the  place  on  whidi  the  cows  stand. 
This  gutter  slopes  towards  a  sink  covered 
with  an  iron  grate,  which  communicates 
by  a  broad  arched  drain  with  a  vaulted 
tank  into  which  all  the  liquid  flows.  The 
gutter  is  washed  dean  twice  a  day  before 
the  cows  are  milked.    The  cows  stand 
or  lie  on  a  skiing  brick  Aoot,  and  have 
but  a  small  quantity  of  litter  allowed 
them,  whidi  is  removed  every  day  and 
carried  to  tiie  dung^heap  or  to  the  |ng- 
sties  to  be  more   frdly  converted  mto 
dung.    Whenever  the  litter  is  removed, 
the  bricks  are  swept  dean ;  and  in  sum- 
mer they  are  washed  with  water.  In  Hol- 
land the  cows'  tails  are  kept  up  by  a  cord 
tied  to  the  end  of  them,  which  passes  over 
a  pulley  witii  a  weight  at  the  ottier  end,  as 
we  see  iiractised  with  horses  that  have 
been  ni<»ed :  tims  they  cannot  hit  them- 
sdves,  or  the  person  who  milks  them. 
The  manner  in  which  the  cows  are  list- 
ened is  wor&y  of  notice : — ^Two  slight 
pillars  of  strong  wood  are  placed  perpen- 
oiculariT  about  two  foet  distance  from 
each  other,  so  that  the  cow  can  readilv 
pass  her  head  between  them.    On  each 
of  these  is  an  iron   ring,  which  runs 
and  down,  and  his  a  hook  in  its 
two  small  chains  pass 
from  these  hooks  to  a  leather  strap,  which 
buckles  round  tiie  neck  of  the  cow.  Thus 
the  cow  can  rise,  and  lie  down,  and  mo^ 
forward  to  take  her  food,  whi<di  is  placed 
in  a  low  manger  before  the  two  pillars ; 
but  she  cannot  strike  her  neighbour  with 
her  horns.    The  mangers  or  troughs  are 
of  wood,  or  of  bricks  cemented  together, 
and  are  kept  as  dean  as  all  the  rest  d 
the  cow-house.    In  Switzerland  the  cow- 
houses are  similar,  but  there  is  alsoa  rad[, 
the  back  of  which  towards  the  pM^^ 
shuts  up  with  a  board  on  hinges.    Tlie 
Dutch  mode  supplies  more  li^t  and  air 
to  the  middle  passage;  and  as  the  food 
is  given  frequenUy  and  in  small  quan* 
titles  there  is  very  littte  waste.    The  fol* 
lowing  cuts  will  give  a  tolerable  idea  ot 
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Section  of  a  Dairy. 


Ground  Flaa< 
A.  A,  A,  pun^OiMui^  fho  eow-lioaw  and  dairy,  ten  feci  wide,  pa-vad  wHh  bricks  Mt  on  edgo  ot 


mch dinliefa.    Tliefooditbroagfat in thispaaH^oiBaimaUcartaiiddiitrilMitedto tho 

B.  part  of  the  above  paican  eloMd  in  with  door*  and  forming  a  irastibale  t*>  the  dairy. 

C.  dairy-room«  in  wliieh  only  milk,  cream,  and  butter  are  kepi.  It  is  sunk  three  feH  under  th» 
bvel  of  tKc  oow-hnuse.  and  oorvred  with  a  brick  arch ;  it  has  one  latticed  window,  and  sereral  rmf 
lUstors,  on  a  laral  with  the  place  ou  which  the  milk  vessels  aie  set. 
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D,  the  room  where  the  mentib  ftre  Maided,  aod  when  cheeae  is  made  j  in  one  corner  it  a  tjm- 
^hwe,  with  a  large  kettle  or  a  copper  eet. 

B,  itairs  to  KO  up  to  the  ehe<w  room  M.  and  loft  N. 

P.  ealf-pena,  in  wU^  the  calves  are  tied  up  to  fetten,  lo  that  they  cannot  turn  to  Uok  themaehrenc 
a  nnall  trough  with  pounded  chalk  and  salt  in  each  pen. 

O,  ^  puce  for  ttie  cows,  without  partitions;  each  cow  is  tied  to  two  posts  by  two  small  ehaina 
and  two  iron  rings,  which  run  on  the  posts.  The  chains  are  fastened  to  a  bruad  leather  strap,  which 
is  buckled  round  the  neck  of  esch  cow.  H,  H.  two  sinks,  with  iron  gratings  ovn  them,  to  catch  the 
nrine  from  the  gutters  I,  I.  whidi  run  all  the  length  of  the  cow-house  on  each  side.  K,  the  nrinn 
tank,  vaulted  over  with  a  door  L,  to  cl<«n  it  nut,  and  a  pump  to  pnmp  np  the  liquid  manure* 
<X  O,  in  the  section,  are  places  where  the  green  food  or  roots  an  deposited  for  tne  day's  c 
P.  a  hayloft.  r  •  r—  j 

the  whole  amngemeiit  The  food  is 
brought  in  carts,  which  are  driTen  at  once 
between  the  cows.  •  What  is  not  wanted 
immediately  is  stored  above,  whence  it  is 
readily  thrown  down,  before  the  cows. 
Thus  much  trouble  is  saved,  and  one  man 
can  foed  and  attend  to  a  great  many  cqws. 
From  November  till  May  the  cows  never 
leave  the  cow-house.  In  summer,  when 
the  cows  are  ont^  if  ^ey  are  in  a^^acent 
pastures,  th^  are  driven  home  to  be 
milked ;  but  if  the  pastures  are  for  o£^ 
which  is  sometimes  the  case,  they  are 
milked  there,  and  the  milk  is  brought 
home  in  boats;  but  tlus  is  not  thought  so 
good  for  the  butter,  which  is  then  uways 
diumed  fnm  the  whole  milk,  without 
lettiiM^  the  cream  rise.  The  finest  and 
best  £voured  butter  is  alwa^^s  made  fifom 
the  cream  as  fresh  as  {wssible;  and  to 
make  it  rise  well,  the  milk  shoidd  be  set 
as  soon  as  it  is  milked,  and  agitated  as 
little  as  possible.  The  greatest  quantity 
is  seldom  obtained  when  the  quality  is  the 
finest  When  great  attention  is  paid  to 
the  quality,  the  milk  is  skimmed  about 
nx  hours  after  it  is  set;  and  the  cream 
taken  off  is  churned  byitselfl  The  next 
skimming  makes  inferior  butter.  These 
|MU*ticnlars  are  mentiooed  to  show  the 
necessity  there  is  of  havinc  the  dairy  as 
near  as  possible  to  the  cow-house. 

The  ntendls  of  the  dairy,  such  as  pails, 
diuma,  vati,  &e.,  are  uraally  made  of 
white  wood,  and  are  eadly  kent  clean  by 
acalding  and  scouring.  Leaden  troughs 
are  used  in  large  dairies ;  and  if  they  are 
l^t  very  clean  by  careftd  scouring,  they 
answer  the  purpose  better  than  wood. 
They  may  be  so  construeted  that  the 
milk  may  be  let  off  gently  before  the 
cream,  which  is  collected  by  itBelil  This 
•aves  all  the  trouble  of  skimming.  Brass 
pans  have  the  advantas|e  of  bdng  readily 
wanned  on  %  chafing-dish  in  winter.    In 


Devonshire  tin  or  brass  pans  are  fre* 
quentiy  used  instead  of  earthenware. 
Although  there  is  some  danger  in  the  use 
(^  brass  utensils,  very  littie  attention  will 
obviate  it.  It  only  requires  that  they 
should  be  kept  brig^ht,  in  which  case  the 
smallest  speck  of  oxide  or  verdigris  would 
be  perceptible.  In  Holland  the  milk  is 
invariably  carried  in  brass  vessels.  Cast- 
iron  pans  have  been  invented,  which  are 
tinned  inside.  They  are  economical; 
but  there  is  nothing  better  or  neater  than 
well-glazed  white  crockery-ware,  of  the 
common  oval  form.  Some  recommend 
unglased  pans  for  summer,  but  th^  am 
difficult  to  keep  sw^  as  the  milk  insinu* 
ates  itself  into  the  pores,  and  is  apt  to  be- 
come sour  there. 

The  most  common  use  of  cows  is  to 
supply  butter  and  cheese  [Butter  and 
Cheese],  and  sometimes  to  fiitten  calves 
[CalfI  for  the  butcher;  but  the  iqost 
profitable  dairy  is  that  which  supplies 
large  towns  with  milk.  In  these  dairiea 
the  system  is  different  The  cows  are 
mostly  kept  in  stalls,  and  fed  with  food 
brought  to  them.  Some  dairymen  near 
London  possess  several  hundred  cow% 
and  the  arrangement  of  their  establish- 
ments is  worthy  of  notice.  The  cows  am 
bought  chiefly  in  the  north,  before  or 
after  they  have  calved.  They  am  seldom 
allowed  to  go  to  the  bull,  but  am  kept  at 
long  as  they  can  be  made  to  give  milk  by 
good  feeding.  When  they  am  dry,  they 
are  often  already  sufficientiy  &t  for  salc^ 
or  at  all  events  they  soon  fatten,  and  am 
sold  to  the  butcher.  A  suooesnon  of 
cows  is  thus  kept  up,  new  ones  arriving 
as  others  are  sold  off.  The  women  idio 
purchase  the  milk  from,  the  dairyman 
and  carry  it  about  for  sale,  come  for  it  to 
the  dairy  and  milk  the  cows  twice  a  day ; 
and  as  they  well  know  that  the  last  mij^ 
of  milk  is  tiie  richest^  the  cows  am  sum 


Digitized  by  VjOOQ IC 


DAIBT. 


t  mj 


DAIBT. 


to  be  milked  quite  drj,  an  essential  thing 
b  a  dairy.  An  accurate  account  is  kept 
of  the  quand^  which  each  woman  takes, 
which  IS  paid  for  weekly.  When  there 
is  more  milk  tlutn  there  is  a  demand  for, 
it  is  set,  and  the  cream  is  sold  separately, 
or  made  into  batter;  but  this  is  seldom 
done  to  any  extent.  The  cows  are  fed  on 
every  kind  of  food  that  can  increase  the 
milk:  brewers'  grains  and  distillers* 
wash  are  TOeferred,  when  they  can  be  ob- 
tained. The  grains  are  kept  in  larse 
pits,  pressed  close  and  covered  with  earm, 
m^r  which  circumstances  they  will  re- 
main fresh  a  long  time.  Tuniips  and 
beet-root  are  used  in  large  quantities; 
but  hay  is  given  sparingly.  The  cows 
are  generally  placed  in  pairs,  with  apar- 
tition  between  every  two  pair.  'Each 
cow  is  &stened  to  the  comer  of  the  stall, 
where  she  has  a  small  trough  with  water 
before  her:  thus  they  cannot  gore  each 
other  with  their  hok-ns.  The  great  dairies 
about  London  are  kept  very  clean ;  but 
the  liquid  manure,  which  would  be  so 
"nduable  for  the  market-gardens,  is  lost, 
and  runs  off  by  the  sewers.  In  Belgium 
the  urine  would  be  contracted  for  at  the 
late  of  2i.  per  cow  per  annum,  which 
would  produce  1200^  a-year.  in  a  dairy 
of  600  cows,  and  would  pay  a  good  inter- 
est for  the  money  expended  in  construct- 
ing large  vaulted  cisterns  under  each 
eow-hoiue. 

The  dairy  ferms  of  England  are  chiefly 
in  Gloucestershire,  Devonshire,  and  Che- 
dure.  They  require  a  smaller  capital 
tfatti  arable  forms  of  the  same  extent; 
the  diief  outlay  is  the  purchase  of  cows. 
The  rent  of  good  grass  land  is  generally 
higher  than  if  it  were  converted  to  arable 
land;  and  the  risk  from  seasons,  and  from 
a  Tariation  in  the  price  of  the  produce, 
is  much  less  in  a  dairy  form  than  in  one 
where  com  is  chiefly  cultivated.  Hence 
the  rents  are  better  paid,  and  there  are 
fewer  foilures  among  the  tenants:  but 
the  profits  of  a  dairy  form,  without  any 
arable  land,  are  not  considerable ;  a  de- 
cent livelihood  for  the  former  and  his 
fomily  is  all  that  can  be  expected.  There 
is  no  chance  of  profit  in  a  dairy  of  which 
Ihe  fiurmer  or  lus  wife  Lb  not  the  imme- 
diate manager.  The  attention  required 
Jp  i^pte  partioo^rs  cfm  onl^  be  exited 


in  those  whose  profit  depends  upon  h. 
The  dailies  of  men  of  fortune  may  be  ar- 
ranged on  the  best  and  most  oimveiiient 
plan,  and  be  indispensable  articles  of 
luxury;  but  the  produce  consumed  has 
always  cost  much  more  than  it  could  be 
purchased  for.  A  proper  attention  to 
keeping  correct  accounts  of  every  expense 
will  convince  any  one  of  this  troth.  In 
a  dairy  form  the  great  difficulty  is  to  fbed 
the  cows  in  wint^.  It  is  usually  so  ar- 
ranged, that  the  cows  shall  be  dxy  at  the 
time  when  food  is  most  scarce,  and  they 
are  then  kept  on  inferior  hay,  or  straw* 
if  it  can  be  procured.  It  is  a  great  im- 
provement m  a  dairy  form  if  it  has  at 
much  arable  land  attached  to  it  as  will 
emplov  one  plough,  especially  if  the  soil 
be  light ;  but  the  mode  of  cultivatii^  this 
form  must  vary  from  that  of  other  forms^ 
since  the  food  nused  for  the  cows  must 
be  a  principal  object  Com  is  a  secondary 
object ;  and  the  cultivation  of  roots  and 
ffrasses  must  occupy  a  great  portion  of 
tiie  form.  When  the  grasses  degenerate, 
a  crop  or  two  of  com  is  taken,  and  the 
rotation  is  chiefly  roots,  com,  and  grass 
cut  for  hay,  until  it  wears  out  If  the 
roots  are  well  manured,  the  land  keeps  in 
excellent  heart  The  old  pastures  are 
kept  for  summer  foeding.  Where  there 
is  no  arable  fond  near  a  dairy  form,  it  de- 
serves mature  consideration  whether  it 
will  be  advantageous  or  not  to  allow  some 
of  the  pasture  to  be  ploughed  up.  It  is 
often  a  dangerous  experiment  where  the 
soil  is  naturally  heavy,  which  is  the  case 
with  most  dairy  flEtnns  in  England. 
Arable  land  laid  down  to  grass  for  the 
purpose  of  the  dairy  seldom  produces 
fine-flavoured  butter  or  good  cheese ;  but 
clover-hay  is  excellent  for  young  stock, 
or  to  fotten  off  the  old  cows.  Lucem  is 
reckoned  to  make  cows  give  very  good 
milk:  nothing  however  can  equal  a  rich 
old  pasture,  as  all  dairymen  agree* 

In  hiring  a  dury  farm,  it  is  an  object 
of  great  importance  that  the  buildings  be 
situated  near  the  centre  of  the  land,  and 
that  they  be  well  constracted  and  con- 
venient The  nature  of  the  fdeA  must  be 
ascertained  by  experience.  It  is  often 
impossible  to  say  by  mere  inspection 
whether  a  pasture  will  make  good  butter 
or  cheese,  especially  the   fottef .     But 
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those  which  have  no  great  repatation  ma  j 
oAen  be  highly  improTed  by  draining, 
■nd  also  bjjr  weeding  a  thing  too  mndi 
aMJeeted  in  pastares., 

For  the  gnioanoe  of  persons  sekctiBg  eows 
for  the  dsiiy,  the  following  table  (adopted  br 
ihe  Halesworth  EEurmers'  ulnb)  may  be  nsefiiL 

Foe  nn  Daiet. 

JSTitaI— Large,  mossle  eoarse,  cars  rather 
pendant,  end  tinged  yellow  inside. 

Keck^hon^f  den^,  and  tigering  towards 
the  head,  with  bet  fittle  loose  skin  below. 

OkeH-'Jkep,  hot  narrow,  and  strikingly 
deficient  in  the  snbstanee  of  girth,  ribs  tit 
and  wide  wart. 

Baek-'titnow,  johits  wide  and  loose, 
bones  prominent,  hips  narrow. 

Belfy — ^Lsrge  and  drooping 

Quarters — Masde  thin,  bat  very  Urm. 

iept — ^Long,  coarse,  and  inclined  to  be 
sickle-hammed 

Tail — Set  on  low,  hannch  droopmg  to  the 
nunp. 

UdUer—Lufsi,  thin,  and  loose,  and  the 
milk-vein  very  prominent. 

FoeGkazino. 

iRnu^-^Small,  minis  ine,  ear*  large,  a 
little  «rect,  aad  transparent 

iTM^ib—Short,  liglrt,  and  nearly  straight, 
small  from  the  back  of  the  head  to  the  middK 
deidap  large  and  loose. 

CAeit — ^Wide  and  roimd,  ribs  deep  and 
barrd-shsped;  great  depth  behind  the  elbow. 

Baeik-Stnif^t  from  the  shoulder  to  the 
tail,  and  well  filled  np  with  miMcle,  hips  wide. 

Bf%— Nearly  straight 

Qiuaiert'-Yi^  long,  and  large,  the  hi»- 
des  readdng  close  down  to  the  joints,  legs 
short,  bones  small  and  flat. 

Taii—'Mii  perpendieolariy  down  the  line 
of  the  back. 

Udder — ^Fine,  flediy,  and  the  mSk-wia 
malL 

DRAINING.  As  a  certain  qoantity 
of  moisture  is  essential  to  Tegetation,  so 
an  excess  of  it  is  highly  detrimental.  Li 
the  remoyal  of  this  excess  consists  the  art 
of  draining. 

Water  may  render  land  nnprodnctiTe 
by.  covering  it  entirely  or  partially,  form- 
ing lakes  or  bogs;  or  there  may  be  an 
excess  of  moisture  diflEosed  thrtmgh  the 
,  toil  and  stagnating  in  it,  by  which  the 


fibres  of  the  roots  of  all  plants  wludi  ait 
not  aquatic  are  ii^inred,  if  not  destrojred. 
From  tiieie  different  causes  of  inibrw 
tility  arise  three  different  branches  of  te 
art  of  draining,  which  require  to  be  sepac 
rately  noticed. 

1.  To  drain  land  which  is  flooded  or 
rendered  marshy  by  water  coming  over 
it  from  a  high^  level,  and  havmg  no 
adequate  outlet  befow. 

2.  To  drain  bnd  where  niringf  rise  to 
the  surfhce,  and  where  there  tat  no 
natural  channels  fl>r  the  water  to  run  ofll 

3.  To  dndn  land  which  is  wet  fh>m  its 
impervious  nature,  and  where  the  evap(^ 
ration  is  not  suflldent  to  carry  off  all  the 
water  simdied  by  snow  and  rain. 

The  iMbrandi  includes  all  those  ex- 
tensive operations  where  large  tracts  of 
land  are  reclaimed  by  means  of  embank* 
ments,  canals,  sluices,  and  mills  to  raise 
the  water;  or  where  deep  cuts  or  tunnels 
are  made  through  hills  whidi  fbrmed  a 
natural  dam  or  barrier  to  the  water. 
Such  works  are  generally  undertaken  l^ 
associations  under  the  sanction  of  thie 
flovemment,  or  br  the  government  itself; 
few  individuals  being  possessed  of  suA- 
dent  capital,  or  having  die  power  to 
obHge  all  whose  interests  are  affected  hr 
the  draining  of  the  land  to  give  their 
consent  and  afford  assistance.  In  the 
British  dominions  diere  is  no  diffculty 
in  obtaining  the  sanction  of  the  legisb- 
ture  to  any  undertaking  which  appears 
likdy  to  be  c^  public  benefit  In  every 
session  of  parliament  acts  are  passed  giv- 
ing certiun  powers  and  privileges  to  com- 
panies or  individuahi,  in  order  to  enaUe 
them  to  put  into  execution  extendve  phms 
of  dndmnp.  That  extendve  draimnp  in 
the  couutiea  of  Northampton,  Hunting* 
don,  Cambri^,  Lincoln,  Norftdk,  and 
Suffolk;  whidi  is  known  by  the  name  of 
the  BEdiord  Level,  was  confided  to  the 
management  of  a  chartered  corporation, 
with  considerable  powers,  aa  early  aa  the 
middle  of  the  seventeenth  century ;  and 
by  this  means  an  immense  extent  of  land 
has  been  rendered  highly  productive 
whidi  befinre  was  nodiing  but  <me  oon- 
tinued  marsh  or  fbi. 

In  the  valleys  of  the  Jura,  in  the  caih> 
ton  of  Neufehatel  in  Switseriand,  whidi 
are  noted  fn  thdr  industry  and  prosper 
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ri^,  and  where  die  manaflMtare  of 
watches  is  so  extensiTe  as  to  supply  a 
groit  part  of  Europe  with  thb  nseftil 
article,  extensive  lakes  and  marshes  have 
been  completely  laid  dry,  by  making  a 
tunnel  throogfa  the  solid  rock,  and  fonn* 
ing  an  outlet  for  the  waters.  All  these 
operations  recjuire  the  sdenoe  and  ezpe- 
nence  of  oItiI  engineers,  and  cannot  be 
undertaken  without  great  means.  The 
greater  part  of  the  lowlands  in  the  Neth- 
erlands, espedally  in  the  proTinoe  of 
Holland,  have  been  reclaimed  from  the 
sea,  or  the  riyers  which  flowed  over  them, 
by  embanldng  and  draining,  and  are  only 
kept  firom  £ods  by  a  constant  attentioQ 
to  the  works  originally  erected. 

Where  the  limd  is  below  the  level  of 
^  sea  at  high  water,  and  witfiont  the 
smallest  eminence,  it  ftauires  a  constant 
removal  of  the  water  which  percolates 
throng  the  banks  or  accumulates  by 
nuns ;  and  this  can  only  be  effected  by 
sluices  and  mills,  as  is  the  case  in  the 
teas  in  England.  The  water  is  collected 
in  numerous  ditches  and  canals,  and  led 
to  the  points  where  it  can  most  conveni- 
ently be  discharged  over  the  banks.  Hie 
mills  commonly  erected  ihr  this  purpose 
are  small  windmills,  which  turn  a  kind 
of  perpetual  screw  made  of  wood  several 
feet  in  diameter,  on  a  soUd  axle.  This 
screw  fits  a  semicircular  trough,  which 
fies  inclined  at  an  angle  of  about  S(f  with 
die  horizon.  The  lower  part  dips  into 
the  water  bdow,  and  by  its  revolution 
discharges  the  water  into  a  reservoir 
above.  All  the  fHction  of  pumps,  and  tiie 
ooDse<ioent  wearing  out  ot  the  nubchineir, 
is  thus  avoided.  If  the  mills  are  properly 
constructed,  they  require  littie  attenwioe, 
and  work  nig^t  and  day  whenever  the 
wind  blows. 

In  hilly  countries  it  sometimes  happens 
that  the  waters,  which  run  down  the  slopes 
of  the  hills,  collect  in  the  bottoms  where 
there  is  no  outiet,  and  where  the  soil  is 
hnpervious.  In  that  case  it  may  some- 
times.be  laid  dry  by  cutting  a  sufficient 
ehannel  all  round,  to  intercept  the  waters 
as  they  flow  down,  and  to  carry  tiiem 
ever  or  through  the  lowest  part  of  the 
snrroonding  biurier.  Iftherearenovery 
ibundant  rorings  in  the  bottom,  a  few 
dttcbes  and  ^oods  will  snflloe  to  dry  the 


s(nl  bv  evaporation  flnom  their 
We  shall  see  that  this  principle  nmj  be 
applied  with  great  advantage  in  many 
oases  where  the  water  could  not  be  dnuned 
out  of  considerable  hollows  if  it  were  al- 
lowed to  run  into  them. 

When  there  are  different  levels  at  which 
the  water  is  pent  up,  the  draining  should 
always  be  begun  at  the  highest,  because 
it  may  happen  that  when  this  is  laid  dry 
the  lower  may  not  have  a  great  excess  of 
water.  At  all  events,  if  the  water  is  to  be 
raised  by  mechanical  power,  there  is  a 
saving  in  raising  it  from  the  lughot  level, 
instead  of  lettii^  it  run  down  to  a  lower, 
fttnn  which  it  has  to  be  raised  so  much 
hi^. 

In  dnuning  a  great  extent  of  land  it  la 
often  necessary  to  widen  and  deepen  ri> 
vers  and  alter  their  course;  and  not  ww 
fbeqnentiv  the  water  cannot  be  let  off 
without  being  carried  by  meaus  of  tun- 
nels under  the  bed  of  some  river,  the  level 
of  which  is  above  that  of  the  land.  In 
more  confined  qierations  cast-iron  pipes 
are  often  a  ch^  and  easy  means  m  eU 
fecting  this.  Ine^  mav  be  bent  in  a 
curve  so  as  not  to  mipede  the  course  of 
the  river  or  the  navigation  of  a  canal* 

The  dnuning  of  hmd  which  is  rendered 
wet  by  springs  arinng  from  under  the 
soil  is  a  bran<m  of  more  general  applies-^ 
tion.  The  prindples  on  which  the  op»> 
rations  are  carried  on  apply  as  w^l  to  m 
small  field  as  to  the  greatest  extent  of 
land.  The  object  is  to  find  tiie  readiest 
channels  by  which  tiie  superfluous  water 
may  be  carried  off;  and  hr  this  purpose 
an  accurate  knowledj|;e  of  the  sMa 
through  which  the  springs  rise  is  indit^ 
pensable.  It  woida  be  useless  labour 
merdy  to  let  the  water  run  into  drains  after 
it  had  spnmg  tiirough  the  soil  andappears 
at  the  sur&ce,as  ignorant  men  freqne^y 
attempt  to  do,  and  thus  eanj  it  off  after 
it  has  already  soaked  the  soil.  But  the 
origin  of  the  springs  must,  if  possible,  be 
detected ;  and  one  single  dram  or  ditch 
judiciously  disposed  may  lay  a  great  ex- 
tent of  land  dry  if  it  eutB  off  the  spring! 
befere  they  run  into  the  soil.  Abmkhmt 
springs  which  flow  continuany  generally 
proc^  from  the  ovtbreakmg  of  some 
porous  stratum  in  which  ite  waters  wew 
confined,  or  tiiroo^  latoial  ereidoes  m 
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rocks  or  impenrioos  earth.  A  knowledge 
of  the  geologjr  of  the  country  will  greatlj 
assist  in  tracing  this,  and  the  springs  xdmj 
he  cat  o£f  with  js^reater  certainty.  Bat  it 
is  not  these  mam  springs  which  give  the 
greatest  trouble  to  an  experienced  dnun- 
er;  it  is  the  Tarious  land-springs  which 
are  sometimes  branches  of  the  former, 


and  often  original  and  indej^dent  roringi 
ariung  from  sudden  variations  in  the  na- 
ture of  the  soil  and  subsoil.  The  an- 
nexed diagram,  representing  a  section  of 
an  uneven  sur&ce  of  land,  will  explain 
the  nature  of  the  strata  which  produce 
springs. 


Snppose  A  A  a  porous  substance  through 
which  the  water  filtrates  readily;  BB  a 
stratum  of  loam  or  dav  impervious  to 
waiter.  The  water  which  comes  through 
A  A  will  run  along  the  sur&ce  of  B  B 
towards  S  S,  where  it  will  spring  to  the 
•orihce  and  form  a  lake  or  bog  between 
S  and  8.  Suppose  another  gravelly  or 
penr|oas  stratum  under  the  last,  as  C  C  C, 
pending  as  here  represented,  and  filled 
with  water  running  mto  it  from  a  higher 
level ;  it  is  evident  that  this  stratum  will 
be  saturated  with  water  up  to  the  dotted 
fine  E  F  F,  which  is  the  level  o¥  the 
point  in  the  lower  rock,  or  impervious 
■tratum  DD,  where  the  water  can' run 
over  it.  If  the  stratum  B  B  has  any  cre- 
^oes  in  it  below  the  dotted  line,  the 
water  will  rise  through  these  to  the  sur- 
ftce,  and  fi^rm  springs  rising  from  the 
bottom  of  the  lake  or  bog :  and  if  B  B 
were  bored  through  and  a  pipe  inserted 
rising  up  to  the  dotted  line,  as  c  o,  the 
water  would  rise,  and  stand  at  o.  If 
there  were  no  springs  at  S  S,  the  space 
below  the  dotted  line  might  still  be  filled 
with  water  rising  from  sti^tum  C  C  G. 
But  if  the  boring  took  place  at  G,  the 
water  would  not  rise,  but,  on  the  con- 
trary, if  there  were  any  on  the  sur&ce,  it 
would  be  carried  down  to  the  porous 
stratum  C  C  G,  and  run  off.  Thus  in 
one  situation  boring  will  bring  water, 
and  in  another  it  wUl  take  it  off.  This 
principle  being  well  understood  will 
matiy  fiaicilitate  all  drainings  of  springs. 
Wherever  water  springs,  there  must  be  a 
pervious  and  an  impervious  stratum  to 
eanse  it,  and  the  water  either  rl^l^  over 


the  impervious  surface  or  rises  through 
the  crevices  in  it.  When  the  line  of  me 
springs  is  found,  as  at  S  S,  the  obvious 
remeav  is  to  cut  a  channel  with  a  su£l- 
cient  declivity  to  take  off  the  water  in  a 
direction  across  this  line,  and  sunk  throaeh 
the  porous  soil  at  the  surfkce  mto  me 
lower  impervious  earth.  The  place  for 
this  channel  is  where  the  porous  soil  is 
the  shallowest  above  the  breaking  out,  so 
as  to  require  the  least  depth  of  drain, 
but  the  solid  stratum  must  be  reached*  or 
the  draining  will  be  imperfect  It  is  by 
attending  to  all  these  circumstances  that 
Elkington  acquired  his  celebrity  in  drain- 
ing, and  that  he  has  been  considered  as 
the  &ther  of  the  system.  It  is  however 
of  much  earlier  mvention,  and  is  too 
obvious  not  to  have  struck  any  one  who 
seriously  conudered  the  subject  In  the 
practical  application  of  the  principle, 
great  ingenuitv  and  skill  may  be  dis- 
played, and  me  desired  effect  may  be 
produced  more  or  less  completely,  and  at 
a  greater  or  less  expense.  The  advice  of 
asdentific  and  practical  drainer  is  al- 
ways well  worth  the  cost  at  which  it  aoay 
be  obtained. 

When  there  is  a  great  variation  in  the 
soil,  and  it  is  difficSt  to  find  any  main 
line  of  springs,  it  is  best  to  proceed  ex- 
perimentally b^  making  pits  a  few  feet 
deep,  or  by  bormg  in  various  parts  where 
water  appears,  observing  tiie  level  at 
which  the  water  stands  m  these  pits  or 
bores,  as  well  as  the  nature  of  the  soil 
taken  out  Thus  it  will  generally  be 
easv  to  ascertain  whence  the  water  arises, 
and  Jiow  it  majr  be  let  pff.    ^he^  tbi^ 


Digitized  by  VjOOQ IC 


DBAINING. 


[    129     ] 


SBAININa. 


is  a  mound  of  light  soil  over  a  more  im- 
pervious stratum,  the  springs  will  break 
out  all  round  the  edge  of  the  mound ;  a 
drain  laid  round  the  base  will  take  off  all 
the  water  which  arises  from  this  cause, 
and  the  lower  part  of  the  land  will  be  ef- 
fectually laid  dry.  So  likewise  where 
there  is  a  hollow  or  depression  of  which 
the  bottom  is  clay,  with  sand  in  the  upper 
part,  a  drain  laid  along  the  edge  of  the 
hollow  and  carried  round  it,  will  prevent 
the  water  running  down  into  it,  and  form- 
ing a  marsh  at  the  bottom. 

When  the  drains  cannot  be  carried  to  a 
sofBicient  depth  to  take  the  water  out  of 
the  porous  stratum  saturated  with  it,  it  is 
often  useful  to  bore  numerous  holes  with 
an  auser  in  the  bottom  of  the  drain 
through  the  stifFer  soil,  and,  according 
to  the  principle  explained  in  the  dia- 
gram, the  water  will  either  rise  through 
Aese  bores  into  the  drains  and  be  carried 
off,  and  the  natural  springs  will  be  dried 
up,  or  it  will  sink  down  through  them  as 
at  G,  in  the  section,  if  it  lies  above. 
This  method  is  often  advantageous  in  the 
draining  of  peat  mosses,  which  generally 
He  on  c&y  or  stiff  loam,  with  a  layer  of 
gravel  between  the  loam  and  the  peat, 
the  whole  lying  in  a  basin  or  hollow,  and 
often  on  a  declivity.  The  peat,  though 
it  retains  water,  is  not  pervious,  and 
drains  may  be  cut  into  it  which  will  hold 
water.  When  the  drains  are  four  or  five 
ftet  deep  and  the  peat  is  much  deeper, 
holes  are  bored  down  to  the  clay  below, 
and  the  water  is  pressed  up  through  these 
holes,  by  the  weight  of  the  whole  body  of 
peat,  into  the  drains,  by  which  it  is  car- 
ried off.  The  bottom  of  the  drains  is 
sometimes  choked  with  loose  sand,  which 
flows  up  with  the  water,  and  they  require 
to  be  cleared  repeatedly ;  but  this  soon 
ceases  after  the  first  rush  is  past,  and  the 
water  rises  slowly  and  regularly.  The 
surfiice  of  the  peat  being  dried,  dressed 
with  lime,  and  consolidated  with  earth 
and  gravel,  soon  becomes  productive.  If 
&e  soil,  whatever  be  its  nature,  can  be 
drained  to  a  certain  depth,  it  is  of  no 
consequence  what  water  may  be  lodged 
below  it.  It  is  only  when  it  rises  so  as  to 
stagnate  about  the  roots  of  plants  that  it  is 
hurtful.  Land  may  be  drained  so  much  as 
to  be  deteriorated,  as  experience  has  shown. 


When  a  single  large  and  deep  drain 
will  produce  the  desired  effect,  it  is  much 
better  than  when  there  are  several  smaller, 
as  large  drains  are  more  easily  kept  open, 
and  last  longer  than  smaller ;  but  this  is 
only  the  case  in  tapping  main  springs,  for 
if  tilie  water  is  diffused  through  the  sur- 
rounding soil,  numerous  small  drains  are 
more  effective :  but  as  soon  as  there  is  a 
su£Scient  body  of  water  collected,  the 
smaller  drains  should  run  into  larger,  and 
these  into  main  drains,  which  should  all, 
as  &r  as  is  practicable,  unite  into  one 
principal  outlet,  by  which  means  there 
will  be  less  chance  of  their  being  choked 
up.  When  the  water  springs  into  a  drain 
from  below,  it  is  best  to  fill  up  that  part 
of  the  drain  which  lies  above  the  stones 
or  other  materials  which  form  the  chan- 
nel with  solid  earth  well  pressed  in,  and 
made  impervious  to  within  a  few  inches 
of  the  bottom  of  the  furrows  in  ploughed 
land,  or  the  sod  in  pastures ;  because  the 
water  running  along  the  surface  is  apt  to 
carry  loose  earth  with  it,  and  choke  the 
drains.  When  the  water  comes  in  by  the 
sides  of  the  drains,  loose  stones  or  gravel, 
or  any  porous  material,  should  be  laid  in 
them  to  the  line  where  the  water  comes 
in,  and  a  littie  above  it,  over  which  the 
earth  may  be  rammed  in  tight  so  as  to 
allow  the  horses  to  walk  over  the  drain 
without  sinking  in. 

It  sometimes  happens,  that  the  water 
collected  from  sprmgs,  which  caused 
marshes  and  bogs  below,  by  being  carried 
in  new  channels,  may  be  usefully  em- 
ployed in  irrigating  the  land  which  it 
rendered  barren  before ;  not  only  remov- 
ing tiie  cause  of  barrenness,  but  adding 
positive  fertility.  In  this  case  the  lower 
ground  must  have  numerous  drains  in  it, 
m  order  that  the  water  let  on  to  irrigate 
it  may  not  stagnate  upon  it,  but  run  off 
after  it  has  answered  its  purpose. 

The  third  branch  in  the  art  of  drain- 
ing is  the  removal  of  water  from  im- 
pervious soils  which  lie  flat,  or  in  hol- 
lows, where  the  water  from  rain,  snow, 
or  dews,  which  cannot  sink  into  the  soil 
on  account  of  its  impervious  nature,  and 
which  cannot  be  carried  off  bv  evapora- 
tion, runs  along  the  sur&ce  and  stagnates 
in  every  depression.  This  is  by  far  the 
most  expensive  operation,  in  consequence 
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«f  liie  number  of  drains  required  to  lay 
^lie  snr&ce  dry,  and  the  necessity  of  fill- 
ing them  with  porous  substances,  through 
v&ch  the  sumce  water  can  penetrate. 
It  requires  much  skill  and  practice  to  lay 
out  the  drains  so  as  to  produce  the  great- 
est effect  at  the  least  expense.  There  is 
oiften  a  layer  of  light  earth  immediately 
OYer  a  substratum  of  clay,  and  after  con- 
^ued  rains  this  soil  becomes  filled  with 
water,  like  a  sponge,  and  no  healthy  ve- 
getation can  tc^e  place.  In  this  case  nu- 
merous druns  must  be  made  in  the  sub- 
soil, and  over  the  draining  tiles  or  bushes 
-which  may  be  laid  at  the  bottom  of  the 
drains  loose  gravel  or  broken  stones  must 
be  laid  to  within  a  foot  of  the  8ur£u%, 
80  that  the  plough  shall  not  reach  them. 
The  water  will  gradually  sink  into  these 
dnuns,  and  be  carried  off,  and  the  loose 
wet  soil  will  become  firm  and  dry.  In 
no  case  is  the  advantage  of  draining  more 
immediately  apparent. 

It  is  very  seldom  that  a  field  is  abso- 
lutely level ;  the  first  thing  therefore  to 
be  ascertained  is  the  greatest  inclination 
and  its  direction.  For  this  purpose  there 
is  an  instrument  essential  to  a  drainer, 
with  which  an  accurately  horizontal  line 
ean  be  ascertained,  by  means  of  a  plum- 
met or  a  spirit  level.  A  sufS,cient  fidl 
may  thus  be  found  or  artificially  made  in 
the  drains  to  carry  off  the  water.  The 
next  object  is  to  arrange  drains  so  that 
each  shall  collect  as  much  of  the  water  in 
tiie  soil  as  possible.  Large  drains,  ex- 
cept as  mam  drains,  are  inadmissible, 
^ce  it  is  by  the  surfisLce  that  the  water  is 
to  come  in,  and  two  small  drains  will 
collect  more  than  a  larger  and  deeper. 
The  depth  should  be  such  only  that  the 
plough  mav  not  reach  it,  if  the  land  is 
9rable,  or  the  feet  of  cattle  tread  it  in,  if 
it  be  in  pasture.  All  the  drains  which 
are  to  collect  the  water  should  lie  as 
nearly  at  right  angles  to  the  inclinadon 
of  the  sur&ce  as  is  consistent  with  a  suf- 
ficient fall  in  the  drains  to  make  them 
xon.  (hie  foot  is  sufficient  fkll  for  a 
4rain  300  feet  in  length,  provided  the 
drains  be  not  more  than  20  feet  apart. 
The  main  drains,  by  being  laid  obliquely 
«Bh)6s  the  fkll  of  the  ground,  will  help  to 
take  off  a  part  of  the  sur&ce  water.  It 
k  evident  that  the  drains  can  seldom  be 


in  a  strai^t  line,  unless  the  ground  be 
perfectly  even.  They  should,  however, 
never  have  sudden  turns,  but  be  bait 
gradually  where  the  direction  ib  changed. 
The  flatter  the  surface  and  the  s^er  tibe 
soU,  the  greater  number  of  drains  will  be 
required.  It  is  a  commoa  practice  with 
drainers  to  run  a  main  drain  dkectly 
down  the  slope,  however  rapid,  and  tu 
carry  smaller  drams  into  this  altemately 
on  the  right  and  left,  which  they  eail 
herring-bone  fiashion.  But  this  can  only 
be  approved  of  where  the  ground  is  neariy 
level,  and  where  tliere  is  venr  little  ^ 
for  the  msdn  drain.  A  considerable  faH 
is  to  be  avmded  as  much  as  possiUe ;  and 
every  drain  should  lie  obliquely  to  the 
natural  run  of  the  water.  It  generally 
happens  that,  besides  sur&ce  water,  l^re 
are  also  some  land-springs  arising  from  a 
variation  in  the  soil;  these  should  be 
carefully  ascertained,  and  the  drains 
should  be  so  laid  as  to  cutth^n  offl 

In  draining  clay  l^od,  where  there  is 
only  a  layer  of  a  few  inches  of  looser  soil 
over  a  solid  clay  which  tlie  plou|^  never 
stirs,  the  drains  need  not  be  dec^r  than 
two  feet  in  the  solid  clay,  nor  wider  tibau 
they  can  be  made  without  the  sides  fatt- 
ing in.  The  common  dndning  Idle, 
whidi  is  a  flat  tile  bent  in  the  f(»m  of 
half  a  cylinder,  and  which  can  be  made 
at  a  ver^  cheap  rate  with  the  patent  ma- 
chine, IS  the  best  fi)r  extensive  surfitee 
draining.  In  solid  clay  it  requires  no 
flat  tile  under  it,  it  is  merely  an  arch  to 
carry  the  loose  stones  of  earth  with  wjhiish 
the  drain  is  filled  up.  Loose  round 
stones  or  pdt>bles  are  tl^  best  where  they 
can  be  jnrocured ;  and  in  default  of  them* 
bushes,  heath,  or  straw  may  be  kdd  im- 
mediately over  the  tiles,  and  the  moA 
porous  earth  that  can  be  got  must  be  noed 
to  fill  the  drains  up:  the  stiff  clay  whkh 
was  dug  out  must  be  taken  away  or  spvead 
over  the  sur&ce ;  for  if  it  were  put  in  the 
drain,  it  would  defeat  the  object  in  view 
by  preventing  the  water  from  running 
into  it  from  above.  In  grass  land  the 
sod  may  be  laid  over  the  drain,  alter  it 
has  been  filled  up  so  as  to  form  a  slight 
ridge  over  it.  This  will  soon  sink  to  a 
level  with  the  sur&oe,  and  in  the  mew 
time  serves  to  catch  the  water  as  it  runs 
down.     To  save  the  expense  of  stone  or 
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tiles,  drains  are  freq[aently  made  six 
inehes  wide  at  the  bottom,  a  narrow  chan- 
nel is  cat  in  the  solid  clay,  two  or  three 
indies  wide  and  six  deep,  leaving  a 
shoulder  on  each  side  to  support  a  sod 
which  is  cut  so  as  to  fit  the  drain,  and 
rest  on  the  shoulders :  this  sod  keeps  the 
earth  from  filling  the  channel ;  and  the 
water  readily  finds  its  way  through  it,  or 
between  it  and  the  sides  of  the  drain.  It 
is  filled  up  as  described  be£[N*e:  such 
dr^ns  are  made  at  a  small  exspense,  and 
will  last  for  many  years. 

Where  the  clay  is  not  sufficiently  taia- 
eious,the  bottom  of  the  drain  is  some- 
times cut  with  a  sharp  angle,  and  a  twisted 
rope  of  straw  is  thrust  into  it  This 
keeps  the  earlii  from  fiJHng  in,  and  l&e 
mimittg  of  the  water  keeps  the  channel 
open ;  &  straw,  not  being  exposed  to  the 
air,  r^nains  a  long  time  without  decaying. 
Tfads  is  a  common  mode  of  draining  in 
Norfolk,  Suffolk,  and  Essex. 

The  best  materials  for  large  main 
drains,  where  they  can  be  procured,  are 
fiat  stones  which  readily  split,  and  of 
wMdi  asquareor  triangular  channel  is 
formed  i&  the  bottom  of  the  drain.  If 
the  drain  is  made  merely  as  a  trunk  to 
carry  off  the  water,  it  is  best  to  fill  it  up 
witb  earth,  well  pressed  in,  over  the 
chaonel  made  by  the  stones ;  but  if  it 
serves  for  recdving  the  water  l^rough 
&e  sides  or  firom  &e  top,  fragments  (^ 
stone  diould  be  thrown  over  it  to  a  cer- 
tain height,  and  the  earth  put  over  these. 
Avery  useful  draining  tile  is  used  in 
Berk^ire  and  other  places,  which  re- 
qoires  no  fiat  tile  imder  it,  even  in  loose 
soils,  because  it  has  a  flat  foot  to  rest  on, 
fonoodof  the  two  thick  edges  of  the  tile, 
wliich»  nearly  meeting  when  the  tile  is 
bent  round,  form  the  foot  The  section 
of  ^  tile  is  like  ahorse-shoe.  It  is  well 
adsupted  for  drains  where  tiie  water 
springs  Towards,  and  it  is  less  apt  to  i^p 
oat  of  its  place  than  the  common  tile. 

In  draining  fields  it  is  usual  to  make 
the  outlets  ^  the  drains  in  the  ditch 
whf^  bounds  them.  The  fewer  outiets 
tiwTC  are,  the  less  chance  there  is  of  their 
being  cheated :  they  should  foil  into  tiie 
Huh  at  two  feet  from  the  bottom,  and  a 
wooden  trunk  or  one  oi  stone  should  be 
kid  ao  ^a&t  the  water  may  be  dischaisied 


without  carrying  the  soil  fh>m  the  side  <xf 
the  ditch.  If  there  is  water  in  the  ditch,  it 
should  be  kept  below  the  mouth  of  the 
drain.  The  outiets  of  all  drains  should  be 
repeatedly  examined,  to  keep  them  ckar ; 
for  wherever  water  remains  in  a  dndn» 
it  will  soon  derange  or  choke  it  The 
drains  should  be  so  arranged  or  turned, 
tiiat  the  outiet  shall  meet  ue  ditch  at  an 
obtuse  angle  towards  the  lower  part 
where  the  water  runs  to.  A  drain  brought 
at  right  angles  into  a  ditch  must  neces- 
sarily soon  be  choked  by  tiie  deposition 
of  sand  and  earth  at  its  mouth. 

As  the  draining  of  wet  clay  soils  is  the 
only  means  by  which  they  can  be  ren- 
deied  profitaUe  as  arable  land,  and  the 
expense  is  g^reat,  various  instruments  and 
ploughs  have  been  contrived  to  diminish 
manual  labour  and  expedite  tiie  work. 
Of  tiiese  one  of  the  simplest  is  the 
common  mole-plough,  which  in  very 
stiff  clay  makes  a  sxnall  hollow  drain, 
from  one  foot  to  eighteen  inches  below 
the  surfece,  by  forcmg  a  pointed  iron 
cylinder  horizontally  through  the  ground. 
It  makes  a  cut  through  tiie  clay,  and 
leaves  a  cyMndrical  channel,  through 
which  the  water  which  enters  hf  the 
sHt  is  carried  off.  It  requires  great 
power  to  draw  it,  and  can  only  be  used 
when  the  day  is  moist  In  meadows  it 
is  extremely  useful,  and  there  it  need  not 
go  more  than  a  foot  under  the  sod.  Five 
to  ten  acres  of  grass  land  may  easily  be 
drained  by  it  in  a  day.  It  is  very  apt, 
however,  to  be  filled  in  dry  weather  by 
the  soil  filling  in;  and  moles  often  dd 
much  damage  to  it  by  using  it  in  their 
subterraneous  workings . 

But  a  draining  plough  has  been  in- 
vented, which,  assi^ed  by  numerous  la- 
bourers, greatly  accelerates  the  operation 
of  forming  draons,  by  cutting  them  out 
in  a  regular  manner,  when  tbey  are  im- 
mediately finished  with  the  usual  toc^ 
and  filled  up.  It  has  d<me  wonders  iu 
some  of  tiie  wet  stiff  soils  in  Sussex,  and 
is  much  to  be  recommended  in  all  wet 
and  heavy  days.  In  stony  land  it  can- 
not well  be  used.  The  subsoil  plou^, 
introduced  to  public  notice  by  Mr.  ^nith 
of  Deanston,  may  be  considered  in  some 
measure  as  a  draining  plough,  for  it 
I  loosens  the  subsoil,  so  that  a  few  main 
It  2 
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drains  are  sufficient  to  canj  off  all  the 
superfluous  moisture ;  and  it  has  besides 
the  effect  of  not  carrying  off  more  than 
-what  is  superfluous.  By  means  of  judi- 
cious drains  and  the  use  of  the  subsoil 
plough,  the  stiffest  and  wettest  land  may 
m  time  become  the  most  fertile. 

The  tools  used  in  draining  are  few  and 
simple.  Spades,  with  tapering  blades  of 
different  sizes,  are  required  to  dig  the 
drains  of  the  proper  width,  and  the  sides 
at  a  proper  angle.  Hollow  spades  are 
used  in  very  stiff'  clay.  When  the  drain 
begins  to  be  very  narrow  near  the  bottom, 
scoops  are  used,  of  different  sizes,  which 
are  fixed  to  handles  at  'various  angles, 
more  conveniently  to  clear  the  bottom 
and  lav  it  smooth  to  the  exact  width  of  the 
tiles,  if  these  are  used ;  for  the  more  firmly 
the  tiles  are  kept  in  their  places  by  the  solid 
sides  of  the  dram,  the  less  likely  diey  are  to 
be  moved.  (For  more  detailed  informa- 
tion see  the  works  of  Elkington,  Stephens, 
Johnson,  Donaldson,  Young,  Marshall.) 

DRILLING  is  a  mode  of  sowing  by 
which  the  seed  is  deposited  in  regular 
equidistant  rows,  at  such  a  depth  as  each 
kmd  requires  for  its  most  perfect  vegeta- 
tion. It  has  been  practised  by  gardeners 
from  time  immemorial,  and  fh)m  the  gar- 
den it  has  gradually  extended  to  the  field. 
In  those  countries  where  maize  or  Indian 
com  is  extensively  cultivated  the  seed  is 
always  deposited  in  rows ;  and  during  the 
growth  of  the  plants  the  soil  in  the  in- 
tervals is  repeatedly  hoed  and  stirred  to 
a  considerable  depth,  as  is  likewise  the 
practice  in  vineyards.  This  cultivation 
not  only  keeps  ttie  land  free  from  weeds, 
but  by  allowing  the  dews  and  the  in- 
fluence of  the  atmosphere  to  penetrate 
into  the  earth,  greatiy  encourages  the 
vegetation  and  growth  of  the  plants. 

It  was  no  doubt  from  observing  the 
effect  produced  b^  stirring  the  soil  that 
Jethro  Tull  and  his  followers  adopted  the 
theory  that  finely-divided  earth  formed 
the  chief  food  of  plants ;  and  this  led  to 
the  adoption  of  the  row  culture  for  .every 
species  of  plant,  and  horse-hoeing  the  in- 
tervals, from  which  the  practice  obtained 
the  name  of  the  horse-hoeing  husbandry. 
This  was  at  one  time  thought  so  import- 
ant a  discovery  as  to  be  odled  the  New 


Husbandry,  which  was  expected  by  its 
most  zealous  supporters  entirely  to  super- 
sede the  old  methods. 

The  system  of  Tull  has  been  long 
proved  to  have  been  founded  on  erroneous 
principles.  Tull  himself  was  ruined  by 
his  experiment;  and  his  warmest  ad- 
mirers, Du  Hamel,  Du  Monceau,  and  De 
Ch&teauvieu,  were  forced  to  admit  its 
fallacy,  after  having  suffered  consider- 
able loss  by  adopting  its  practice.  But 
the  advantage  of  sowing  the  seed  in  rows 
or  drills  has  stood  the  test  of  experience ; 
and  the  drill  husbandry,  by  combining 
the  advantages  of  continued  tillage  with 
those  of  manure  and  a  judicious  rotation 
of  crops,  is  a  decided  improvement  on  the 
old  methods  of  sowing  all  seeds  broad- 
cast The  crops  which  are  now  most 
generally  drilled  are  potatoes,  turnips, 
beans,  peas,  beet-root,  cole-seed,  and  car- 
rots ;  and  in  general  all  plants  which  re- 
quire room  to  spread,  whether  above  or 
under  the  ground.  The  distance  between 
the  rows  in  these  crops  is  generally  such  as 
to  allow  the  use  of  a  light  plough  or  horse- 
hoe  to  be  drawn  by  ahorse  between  tiiem 
without  endangering  the  growing  plants. 
The  most  common  distance  is  twenty- 
seven  inches,  where  the  row  culture  is 
practised  in  its  greatest  perfection,  which 
is  in  the  north  of  England  and  in  Scotland. 
The  Northumberland  mode  of  cultivating 
turnips,  which  is  adopted  by  most  scien- 
tific larmers,  and  seems  to  nave  decided 
advantages,  consists  in  placing  the  ma- 
nure in  rows  immediately  under  the  line 
in  which  the  seed  is  to  be  drilled,  and 
keeping  the  intervals  in  a  mellow  and 
pulverized  state  by  repeated  stirring.  In 
this  mode  of  sowing  the  seeds  vegetate 
more  rapidly,  and  are  sooner  out  of  dan- 
ger from  the  fly,  and  the  crop  is  more 
certain  as  well  as  heavier.  Should  the 
turnips  fail,  which  with  every  precaution 
will  sometimes  happen,  the  land  has  had 
the  benefit  of  a  complete  fiillow,  and  is 
well  prepared  for  any  other  crop. 

The  instrument  used  for  sowing  tur- 
nips and  other  seeds  in  single  rows  is 
sometimes  a  small  light  wheel-barrow, 
which  a  man  pushes  before  him ;  hence 
called  a  drill-barrow.  It  has  a  box  in 
which  the  seed  is  put,  with  a  slide  to  re- 
gulate the  quantity.  This  is  allowed  to  &U 
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on  a  wooden  or  metal  cylinder  below. 
In  the  circumference  of  this  cylinder  are 
seyeral  cavities  where  the  seed  lodges,  and 
is  carried  down  into  a  tin  fimnel  below ; 
the  remainder  is  prevented  from  Mling 
through  by  small  brushes  in  which  the 
cylinder  turns.  The  motion  is  commu- 
mcated  from  the  wheel  which  runs  on  the 
ground  to  the  cylinder  by  means  of  a  chain 
on  two  pulleys  placed  on  the  axes  of  the 
wheel  and  cylinder. 

The  improved  Northumberland  drill, 
of  which  a  figure  is  annexed,  is  a  more 
perfect  as  well  as  more  complicated  in- 
strument It  is  supported  on  two  wheels, 
and  drawn  by  a  horse.  It  sows  ground 
bones,  ashes,  rape  cake,  or  any  other  drv 
manure,  at  the  same  time  with  the  seed. 
The  body  of  the  drill  consists  of  two 
boxes,  A  and  B,  divided  by  a  partition 
between  them,  and  each  ajgain  divided 
into  two  by  another  partition  at  rig^t 
angles  to  tiie  first.  In  the  box  A  is  put 
the  manure,  in  B  the  seed.  Iron  slides 
are  fixed  in  each  compartment  to  regulate 
the  simply  of  seed  or  manure.  In  the 
lower  part  of  the  boxes,  and  just  before 
the  opening,  which  is  regulated  by  the 
slides,  are  two  (flinders,  one  for  the  box 
A  and  another  for  B.  On  the  cylinder 
in  A  are  fixed  diallow  cups  with  short 
stems,  which  dip  in  the  bones  and  carry 
a  certain  quanti^  over  the  cylinder  as 
it  turns,  which  mlling  in  the  fbnnels 
K  K  is  deposited  in  the  furrows'  made  by 
the  coulters  H  H.  The  cylinder  in  mt 
box  B  has  projecting  pieces  of  iron,  with 
a  small  cavity  in  each  near  the  end,  which 
takes  up  a  very  small  quantity  of  seed, 
and  discharges  it  in  the  same  manner 
into  the  two  funnels  K  K.  On  the  axis 
of  the  wheel  £  is  a  toothed  wheel,  which 
turns  a  small  wheel  D  on  the  axis  of  the 
cylinder  in  A,  and  this  turns  anoth^ 
wheel  C,  on  the  axis  of  the  cylinder  in  B. 
As  these  two  wheels  move  towards  each 
other,  llie  two  cylinders  turn  in  contrary 
directions,  which  is  a  convenienct  in 
throwing  the  seed  and  the  manure  into  the 
funnels  K  K  at  the  same  time.  The  wheel 
F  may  be  lifted  up  by  means  of  a  lever  G, 
and  then  the  cylinders  do  not  revolve. 
There  are  various  other  contrivances, 
which  cannot  well  be  explained  without  a 
more  detailed  figure  of  me  different  parts. 


In  some  districts  there  is  still  a  preju- 
dice against  the  use  of  the  drill  even  for 
turnips.  In  Norfolk,  where  the  com  is 
usually  drilled,  the  turnips  are  still  very 
generally  sown  broad-cast  The  cause  of 
this  appears  to  be,  that  as  the  cultivation 
of  turnips  was  first  introduced  from  Flan- 
ders into  Norfolk,  and  in  Flanders  turnips 
are  never  drilled,  because  there  they  are 
generally  sown  as  a  second  crop  imme- 
diately after  rye-harvest,  they  have  con- 
tinued the  old  method  first  introduced, 
and  the  labourers  are  become  very  skilful 
in  setting  out  the  plants  at  proper  dis- 
tances with  the  hand-hoe.  In  the  North 
they  were  introduced  at  a  later  date,  and 
the  improved  mode  of  sowing  in  rows 
was  immediately  adopted.  The  Norfolk 
fiirmer  insists  that  the  barley,  usually  sown 
after  turnips,  is  better  when  the  manure 
has  been  equally  distributed  than  when  it 
lies  in  rows,  as  the  land  is  only  slightly 
ploughed  after  sheep  have  been  fold^  on 
the  turnips,  and  the  manure  remains  in 
stripes.  Chi  the  whole,  however,  drilling 
in  ue  Northumberland  method  seems  to 
be  the  best  practice,  and  is  adopted  very 
generally  by  all  sdeutific  fiirmers. 

On  light  friable  soils,  drilling  the  seed 
is  very  generally  adopted.  There  is  a  neat- 
ness in  the  appearance  which  recom- 
mends it  to  the  eye ;  and  machines  have 
been  so  improved,  that  the  seed  is  sown 
more  regularly  and  is  better  covered 
than  it  could  possibly  be  by  the  best  broad- 
cast sower  followed  by  tlie  harrows.  In 
very  stiff  heavy  soils,  and  in  moist  seasons, 
it  is  not  so  practicable  to  use  the  drilL  It 
is  sometimes  impossible  to  get  the  land 
sufficientiy  dry  and  pulverized  to  allow  of 
drilling  with  advanta^ ;  and  when  the 
land  is  wet,  the  tread  of  tiie  horses  would 
greatly  injure  it  If  wet  day  soils  were 
moro  generally  miderdrained,  aiud  the 
snbflcul  plough  were  used  to  loosen  them 
to  a  considerable  depth,  they  might  be 
rendered  so  dry  and  friable  that  the  drill 
could  be  used  at  all  times. 

In  poor  sandy  and  gravelly  soils,  where 
bones  have  been  found  of  so  ^reat  advan- 
tage as  a  manure,  drilling  is  the  only 
mode  by  which  the  bones  and  the  seed 
can  be  sown  in  contact  with  each  other : 
an  important  circumstance.  When  the 
ground  has  been  well  prepared  and  laid 
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into  stitches  of  a  conyenient  width,  a 
whole  stitch  may  be  drilled  at  once,  with 
so  much  regularity,  that  an  instrument 
with  as  many  hoes  as  Acre  are  drills, 
and  of  the  same  width,  may  be  drawn 
over  the  land  to  stir  jdl  the  intervals, 
without  danger  of  injuring  the  plants. 
This  requires  great  practice  and  attention ; 
but  it  may  be  considered  as  the  perfection 
of  the  drill  system.  Where  drilling  seed 
is  generally  adopted,  and  the  farms  are 
not  so  large  as  to  make  it  prudent  for  the 
occupier  to  purchase  expensive  instru- 
ments, drilling  is  become  a  separate  pro- 
fession. An  industrious  man  with  a  small 
capital  buys  improved  drills,  and  under- 
takes to  drill  the  seed  at  a  certain  price 
per  acre.  The  farmer  finds  horses  and 
seed,  and  tiie  driller  finds  the  machine, 
and  attends  to  the  management  of  it  him- 
self By  constantly  doing  the  same  thing 
he  becomes  very  expert ;  and  in  a  neigh- 
bourhood where  there  are  many  small  oc- 
cupiers, a  good  drilling-machme,  which 
costs  from  30/.  to  50/.,  procures  the  owner  a 
very  good  livelihood  during  the  whole 
season  of  sowing ;  and  if  the  instruments 
for  hoeing  were  more  generally  used,  the 
profession  of  a  hoer  of  land  might  be  ad- 
vantageously united  to  that  of  the  driller. 
Com  IS  generallj^  drilled  at  the  distance  of 
eight  or  nine  mches ;  and  a  machine 
which  drills  twelve  rows  will  cover  a 
stitch  ten  feet  wide.  Some  prefer  the 
rows  to  be  nearer,  but  in  that  case  the 
hoeing  is  not  so  easily  performed  with  a 
machine,  and  it  is  done  by  hand.  The 
most  improved  machine  for  drilling  is 
Cook's  patent  lever  drill,  which  sows 
from  ten  to  fifteen  rows  at  once.  The  de- 
scription of  the  Northumberland  turnip- 
drill  will  make  the  construction  of  Cook's 
drill  more  easily  understood.  In  the  an- 
nexed figure  the  box  for  sowing  manure 
is  not  added,  as  it  is  in  the  Northumber- 
land drill.  The  drill  is  supported  on  a 
j&ame  and  two  wheels.  The  box  A,  which 
holds  the  seed,  lets  it  down  gradually  into 
a  lower  part,  in  which  the  cylinder,  which 
has  the  small  cups  fixed  to  its  circumfer- 
ence, is  turned  by  the  wheel  D.  By 
means  of  the  lever  G  this  may  be  raised 
so  that  its  teeth  are  freed  from  those  of 
tiie  wheel  E,  and  the  motion  of  the  cylin- 
der is  stopped.    The  coulters  which  make 


the  drills  ai-e  each  fixed  to  a  lever,  at  one 
end  of  which,  B,  a  weight  is  fixed  to 
press  the  coulter  into  the  ground.  Each 
coulter  has  a  separate  lever,  so  that  it 
adapts  itself  to  all  the  inequalities  <rf  the 
soil.  A  chain  proceeds  from  the  end  of 
each,  and  may  be  wound  round  a  cylinder 
C  by  turning  the  handles  fixed  to  it  at  H, 
where  there  is  also  a  racket-wheel  to  pre- 
vent its  unwinding.  The  intent  of  this 
is  to  raise  all  the  coulters  out  of  the 
ground,  when  the  drill  is  not  intended 
to  act,  or  is  moved  from  place  to  place. 
When  the  drill  is  used,  the  box  A  is 
filled  with  seed,  and  the  slide  in  it  so 
adjusted  as  to  supply  it  regularly;  the 
lever  G,  which  was  fixed  down,  is  raised, 
and  the  wheel  D  connected  with  the 
wheel  E.  As  the  horses  proceed,  the 
cylinder  turns,  the  cups  take  up  the  seed, 
and  throw  it  into  the  funnels  K  K,  which 
conduct  it  to  the  drill  behind  the  coulter. 
A  light  harrow,  or  a  bush-harrow,  follows, 
which  covers  the  seed.  In  very  loose  soils 
the  roller  completes  the  operation. 

EMBANKMENT.  It  is  often  neces- 
sary to  raise  mounds  or  dykes  along  the 
course  of  rivers  to  keep  them  within  their 
channels,  and  prevent  their  flooding  the 
lands  which  lie  near  them,  when  the 
waters  rise  above  their  usual  level.  Those 
alluvial  lands  which  lie  near  the  mouths 
of  rivers  and  are  below  the  line  of  high 
water  cannot  be  cultivated  to  advantage 
unless  they  are  secured  firom  inundation 
by  proper  embankments;  and  as  these 
aUuvial  deposits  are  generally  very  fertile^ 
it  amply  repays  the  expense  of  construct- 
ing dykes  and  keeping  them  in  repair. 
The  whole  of  the  provinces  of  Holland 
and  Zeeland,  and  several  other  districts  in 
the  Low  Countries,  could  not  be  inhabited 
if  the  sea  were  not  kept  out  by  strong 
embankments;  and  the  destruction  of  a 
dyke  frequentiy  desolates  great  tracts  of 
country.  The  art  of  constracting  dykes 
and  of  keeping  them  in  repair  is  therefore 
one  of  the  greatest  importance  to  the 
proprietors  of  low  lands  situated  as  above 
described. 

The  first  thing  to  be  attended  to  in 
forming  embankments  is  to  enable  them 
to  resist  the  pressure  of  the  highest  floods 
which  are  likely  to  occur,  and  to  prevent 
the  effect  of  the  waves  and  currents  in 
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washing  them  away.  When  it  is  the 
ample  pressure  of  a  colmmn  of  water 
which  is  to  be  withstood,  a  simple  earthen 
bank  made  of  the  soil  immediately 
at  hand,  provided  it  be  not  of  a  porous 
nature,  is  sufficient  Its  form  should  be 
a  very  broad  base  with  sloping  sides  and 
with  a  flat  top,  which  may  serve  as  a 
path  or  even  a  carriage-road,  if  the  bank 


be  of  considerable  dimensions.  The  idde 
towards  the  water  should  slope  more 
gradually  than  towards  the  land,  where ' 
It  may  fortn  an  augle  of  46°  with  the 
horizon.  A  ditch  is  usually  du^  along 
the  inside  of  the  bank,  and  sometimes  on 
both  sides,  when  the  dyke  is  at  some  dis- 
tance from  the  usual  channel  of  the  water, 
and  is  only  a  precaution  against  onusual 


floods.  The  inner  ditch  collects  the 
water  which  is  produced  by  rains  or  may 
find  its  way  by  nltralion  through  the  bank 
or  the  soil. 

To  raise  these  simple  dykes  nothing  is 
requisite  but  to  carry  the  earth  from  below, 
and  consolidate  it  by  treading  it  in  a  moist 
state,  that  no  interstices  be  left  Such 
are  the  dykes  along  the  slow-running 
rivers  and  canals  in  Holland.  But  where 
a  considerable  river  winds  through  an 
extensive  plain,  and  is  apt  to  change  its 
bed  by  the  wearing  away  of  the  banks  in 
some  places  and  the  deposition  of  mud  in 
others,  more  skill  and  more  expensive 
works  are  required  to  keep  it  within  its 
banks  and  to  prevent  the  effects  of  a  rapid 
current  in  destroying  them.  In  this  case 
strong  piles  are  driven  deep  into  the 
grou^  and,  instead  of  earthen  dykes, 
stone  walls  are  opposed  to  the  force  of 
the  water. 

The  embanking  of  a  considerable  river 
often  requires  the  course  of  the  stream  to 
be  changed,  and  instead  of  the  winding 
coarse  which  rivers  naturally  take  through 
plains,  straight  channels  are  artificially 
made  for  them.  At  first  si^ht  it  would 
seem  that  a  straight  channel  is  the  natural 
course  of  a  stream ;  but  this  is  far  from 
being  the  case.  A  straight  course  can 
never  be  maintained  without  artificial 
means;  water  never  flows  in  straight 
lines,  but  always  in  curves.  The  slight- 
est inequality  in  the  bottom  or  sides  par- 
tially obstructs  its  course,  and  produces  a 
eircular motion  in  the  water;  and  this, 
acting  on  soft  banks,  soon  hollows  them 
oat,  which,  increasing  the  eddies,  accele- 


rates the  change  in  the  current.  When 
a  river  is  turned  into  a  new  channel,  the 
banks  must  be  strengthened  witih  piles  or 
masonry,  and  the  foundations  of  the  works 
must  be  laid  below  the  gravel  or  stones 
which  may  have  accumulated,  tfiat  they 
may  not  be  undermined  by  the  percola- 
tion of  the  water. 

When  the  dykes  are  only  intended  to 
check  the  waters  at  the  time  when  they 
flow  over  their  natural  banks,  it  is  best 
to  raise  them  at  some  distance  from  tiie 
river  on  each  side,  and  parallel  to  its 
course;  because,  in  sudden  floods,  the 
water,  having  a  greater  space  to  flow 
through,  will  not  rise  so  high,  and  will 
sooner  recede.  The  natural  banks  must 
be  carefully  attended  to  in  this  case,  that 
they  may  remain  nearly  the  same,  with- 
out being  subjected  to  that  continual 
change  which  we  have  noticed  before. 
Those  who  have  long  attended  to  these 
changes  and  their  immediate  causes  will 
find  no  difficulty  in  checking  them  in  the 
outset  by  very  easy  and  simple  means. 
Whenever  a  bank  begins  to  be  under- 
mined, a  few  piles  driven  in  judiciously, 
and  some  stones  thrown  into  the  river 
above  the  place  where  its  banks  begin  to 
wear  away,  will  cause  a  change  in  the 
current,  and  throw  it  over  to  the  opposite 
side.  Indeed,  if  ibis  is  done  injudici- 
ously, the  banks  opposite  will  begin  to 
wear  away;  but  by  continued  attention 
and  prevention,  rather  than  correctiony 
any  river  having  a  moderate  current  may 
be  kept  witiiin  its  proper  bed. 

It  sometimes  happens  that  rivers  near 
their  mouths  form  shallow  sestuaries,  and 
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eeeapy  much  grocmd  wMdi  mi^t  be 
Biefbllj  emplf^tid.  In  this  case  an  eii> 
tirriy  new  outlet  may  sometimes  be  mnde, 
tltrougb  which  the  riyer  may  at  once  di&- 
efeMTge  itself  into  the  sea ;  and  the  whole 
eonne  will  probably  be  soon  filled  sp  by 
6w  deposition  of  soil  and  mnd  brought  in 
by  the  tides ;  for  it  is  the  current  w]»ch 
CKflcTB  the  channel,  and  when  this  is  taken 
away  the  channel  soon  fills  np.  In  the 
course  of  a  short  time  the  old  mouth  of 
the  river  will  be  so  filled  up  as  scarcely 
to  admit  the  tide;  and  an  embankment 
across  it  may  lay  a  large  fertile  tract  of 
land  quite  diy. 

Where  embankments  are  made  against 
Ibe  sea,  greater  skin  is  required  to  re^st 
tfte  foree  of  the  waves.  If  tiiere  are 
nalerials  at  hand  to  lay  a  bank  of  stxmes 
imbedded  in  clay,  widi  a  broad  base,  and 
1^  sides  sloping  very  gradually  upwards, 
a  very  safe  barrier  may  be  epipoBed  to 
ike  waters.  It  is  not  the  direct  impulse 
which  is  the  most  destructive — waves 
striking  against  a  slojMUg  snrfece  lose 
their  f^'ce  and  rise  over  it ;  but  it  is  in 
returning  that  they  draw  the  materials 
with  th^  and  scoop  out  tiie  femndations. 
If  the  stones  are  well  joined  together,  the 
retiring  wave  will  have  no  eflRect  in  loosen- 
flag  them ;  but  if  any  one  of  them  can  be 
sii^ly  removed  from  its  place,  they  will 
seen  disappear  one  after  anotiier,  tHl  a 
brea^  b  made;   after  which  a 


storm  ma-*  qettroy  the  wh(^e  embiiyb- 
ment  T::ere  aremany  parts  of  the  coast 
of  England  where  whole  estates  would 
soon  be  swept  away,  if  it  were  not  fer 
continual  attention  to  the  embfmkmenti. 
Near  the  month  oi  the  Thunes,  in  par- 
ticular, on  tiie  north  side,  ax^  all  along 
the  coast  of  Essex,  the  sea  is  only  kqit 
out  by  incessant  attention  to  the  sea-walfe. 
In  various  places  the  ingenuity  of  scien- 
tific men  has  been  exercised  to  invent 
varioos  modes  of  renstine  tiie  force  of 
the  sea.  la.  scnne  exposed  points  piers 
of  solid  oak  have  been  made,  which  oppose 
a  smooth  snrfece  obliquely  to  the  force 
of  the  waves ;  in  others,  rows  of  piles 
have  been  driven  in,  forming  lines  at 
right  or  oblique  angles  to  the  line  oftiie 
shore,  in  order  to  mtercept  the  waves^ 
and  break  their  force  before  they  reach 
the  bank.  In  a  place  where  tiie  rounded 
stUKs  crtled  shxa^es  were  usually  thrown* 
up  by  the  waves,  and  the  bottom  -was  a 
stronc  clay,  their  retreat  has  been  intnv 
eeptea  by  rows  of  strong  pUes  driven  in 
a  line  aione  and  parallel  to  the  sdiore^ 
and  covered  with  boardi  nailed  to  ibem 
on  tile  land  side.  By  this  awans  tiie  sea^ 
has  been  made  to  provide  the  materials; 
of  the  embonkment,  and  to  lay  ihem. 
down.  In  one  nigl^  the  shing^  have 
been  thrown  ever  the  piles;  smd  Xmng 
retained  by  the  boardings  have  formed  » 
perfect  waH.    A  soooiid  row  of  pUes  he* 


•*wu  the  first  and  the  sea,  and  a  tiiiri  if 
wquired,  forms  a  sea-wall  which  might 
defy  any  storms.  We  mention  this  as  an 
example  of  the  advantage  which  may  be 
IMwn  of  particular  drcuaistuioes  by  whidi 


a  great  expense  may  sometimes  ht  ssveAi 
In  other  sitoations,  where  the  shingle  is 
not  thrown  up,  and  the  wall  is  not  so 
immediately  exposed  to  the  action  of  tbi 
waves,  an  excellent  fiicing  of  the  wmll  is 
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made  by  several  rows  of  piles  fioim  five 
to  fifteen  feet  long,  driven  along  the  side 
ef  the  eartiien  bank  in  the  form  of  steps 
rising  above  each  other.  These  pHes  ace 
driven  very  close  tog^Jier,  and  the  di»- 
tacnee  between  the  rows  is  about  two  &et 
This  interval  is  filled  with  sUmes,  and 
boshes  are  pinned  down  over  th^  by 
means  of  wooden  pins  drci^en  horixontallj^ 
through  holes  made  in  the  piles.  This 
eontrivanee  effeetaallypseventBthe  wb^- 
ingaway  of  the  bank. 

Where  the  land  lies  very  fiat  for  a  eon- 
adtaxhke  dielance  from  the  shore,  it  is  <^ 
advantage  to  have  two  coiiq)lete  banks, 
one  wit^  the  odier ;  so  that  if  ^  outer 
bank  is  broken  through,  the  second  will 
keep  back  the  waters,  until  tiie  first  can 
be  repaired.  The  ground  between  the 
two  li^es  of  banks  is  usuafiy  left  in  paa- 
tore.  In  tins  case  the  damage  done  by 
an  inundation  of  salt-'watBT  will  not  be  so 
greatt  as  if  the  land  were  afable;  and 
imless  it  remain  flooded  fbr  a  censider- 
ahle  time,  ^e  herbage  suffen  IstUe,  if 
anydiing,  from  it. 

The  water  which  aecnmrfates  within 
the  banks  and  is  collected  in  the  internal 
ditch  toad  those  which  divideihe  marshes 
must  be  let  off  occasionally  by  means  of 
channels  imd  sluices  at  liie  time  when  the 
tide  iff  out,  and  the  wat^  ontside  the  bank 
is  lower  ^an  that  which  is  withiB  it  In 
small  embankments  a  wooden  trunk  or 
jjipe  maj  be  laid  liirou^  tiie  bai^  witii 
a  valve  opening  ootwaids,  by  which 
means  the  superSaous  water  may  flow 
out,  and  none  flow  ba^  It  is  usefhl  to 
caanj  this  trunk  a  conad^tible  w«y  out- 
side tlK  bank,  if  it  empties  itself  imme- 
^Katdy  into  the  sea,  in  order  that  it  may 
not  be  dioked  up  with  sand  or  shm^es. 
Gast-iion  fnpes  are  eonv^oiiaitiy  used  ifer 
tfeds  purpose,  and  they  mav  becarried  out 
«>  fii^  as  to  empty  tlMmsetvea  bdow  low- 
water  mark,  but  wh^i  tiie  embankment 
is  very  extensive,  and  there  are  streams 
flowing  tkrongh  the  part  winch  ia  era- 
hndie^  larger  flood-gates  and  more  ex- 
tensive worra  are  necessary.  These  being 
opened  and  shut  as  occasion  may  require, 
ier\'e  to  keep  the  ehannd  dear,  l^  pro- 
dndng  occasionally  a  considerable  rush 
of  water  to  carry  away  mud  and  sand 
which  woidd  oUierwise  have  acemnulated 


at  the  mouth  of  it  When  the  level  of 
the  land  which  is  embanked  is  below  the 
usual  level  of  the  waters  which  are  with- 
out, the  water  is  raised  by  means  of  cdp 
gines  over  the  banks,  as  ia  the  case  in  the 
£en8.    [Dbaikimo.] 

In  the  fi)rming  of  the  benk%  where  the 
soil  may  not  be  quite  impervious  to  water, 
it  is  uaeSaL  to  begin  by  digging  a  ditdi  in 
the  line  of  the  intended  bank,  of  sodi  a 
depth  as  to  readi  an  impervious  subsoiL 
This  diteh  is  to  be  filled  up  with  eUi¥  or 
tempered  earth,  and  as  the  bank  is  raised, 
the  middle  of  the  bank  should  be  oom." 
posed  of  the  same  materials,  whidi  will 
thus  jEbrm  a  vertical  wall  A  B  up  to  the 
top;  and  the  more  porous  earth  being 
heaped  up  against  the  sides  of  this  wau 
wiU  form  the  slices  of  the  bank;  thus  the 
whole  will  be  perfectiy  impenetrable  to 
the  water.    Tb&  clay  should  be  well  trod 


in  with  tiie  jfeet  in  a  moist  state,  and  ix^ 
pieces  of  wood  «r  even  straw  fllundd  be 
mit;  for  a  straw  may  be  the  cause  of  Ibe 
water  finding  a  passage  thnw^h  a  Inmk, 
and  tius  passage  gradiudly  widening  wSl 
swm  piwduce  a  hole,  which  may  in  tiie 
end  cause  liie  destruction  of  the  baulc. 
Moles  and  worms  are  great  enemies  to> 
dykes.  In  BoUaad  tiie  storks  are  heM 
in  great  veneration,  and  are  never 
molested,  because  tiiey  are  siqiposed  to 
destroy  a  species  of  worm  which  often  does 
great  mischief  to  tiie  dykes  by  perfi^- 
rating  them. 

FAIRS  and  MARKETS  are  pnbhn  anem^ 
bHes,  usoally  held  by  virtue  of  gzant  or  char- 
ts; fbr  the  purpose  of  business  or  pieasuEsi, 
imd.  with  some  fern  excqitions  of  receni  in. 
troduction;  they  hanre  been  held  in  the  same 
jdaees  from  time  immemorial. 

The  laigest  stodc  faan  areof  ammal  oeisir- 
reace,  but  in  most  of  our  large  towns  tluareiB« 
weekly  or  monthly  market  for  the  nle  of  fat 
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stock,  and  in  nearly  every  town  of  abova  2000 
inhabitants  there  is  a  market  held  weekly  for 
the  sale  of  com,  at  which  the  farmers  attend 
and  seU  by  sample,  or  they  pitch  their  eom  in 
bulk,  according  to  the  custom  of  the  market. 

The  measures  and  weights  used  in  the  sale 
of  agricultural  produce  are  exceedingly  vari- 
ous. In  the  west  of  England  wheat  is  sold 
by  the  bag  of  three  bushels ;  in  the  east  by  the 
coomb  of  four  bushels;  in  the  south  the  load 
of  five  quarters  is  the  standard,  but  in  Bed- 
fordshire and  Hertfordshire  the  load  only 
represents  five  bushels.  At  Liverpool  the 
bushel  of  wheat  is  70  lbs.  and  in  some  other 
markets  62  lbs.  is  the  standard  weigh:. 

These  are  similar  peculiarities  in  our  cattle 
markets.  At  Smithfield  the  stone  of  8  lbs., 
in  the  west  and  south  the  score  of  20  lbs., 
and  in  the  east  the  stone  of  14  lbs.  are  used. 

These  local  diflferences  are  very  perplexing, 
and  are  the  occasion  of  mistakes  which  could 
not  occur  if  the  imperial  weights  and  mea- 
sures were  universally  recognised. 

FALLOW  is  a  portion  of  land  in 
which  no  seed  is  sown  for  a  whole  year, 
in  order  that  the  soil  may  be  left  exposed 
to  the  influence  of  the  atmosphere,  the 
weeds  destroyed  by  repeated  ploughings 
and  harrowings,  and  the  fertility  improved 
at  a  less  expense  of  manure  than  it  would 
be  if  a  crop  had  been  raised  upon  it. 

The  practice  of  fallowing  land  is  as  old 
as  the  Roman  Empire.  It  appears  that 
wherever  the  Romans  extended  their  con- 

Suests  and  planted  colonies,  they  intro- 
uced  this  mode  of  restoring  land  to  a 
certain  degree  of  fertility  when  exhausted 
by  bearing  grain.  Tne  principle  on 
which  it  was  recommended  was,  however, 
erroneous.  It  was  thought  that  the  land 
grew  tired  of  raising  vegetable  produce 
and  required  rest,  and  hence  lliis  rest 
was  often  all  that  constituted  the  fallow ; 
the  tillage,  which  alone  is  the  improving 
part  of  the  process,  being  almost  entirely 
neglected.  Where  land  was  abundant 
and  the  population  thin,  it  was  no  great 
loss  to  allow  a  considerable  portion  of  the 
soil  to  remain  unproductive ;  and  it  was 
cheaper  to  let  land  lie  fallow  during  the 
course  of  a  whole  year,  which  gave  ample 
leisure  for  every  operation,  than  to  ac- 
celerate the  tillage  and  increase  the 
manure  put  upon  it.    But  when  land  be- 


comes of  greater  value  with  the  increase 
of  population,  it  is  a  serious  loss  if  a 
great  portion  of  the  soil  be  thus  left  in  an 
unproductiye  state.  Accordingly  the  at- 
tention of  agriculturists  has  been  turned 
to  lessen  the  necessity  of  fallows,  and  to 
substitute  some  other  means  of  restoring 
fertility.  It  is  acknowledged  by  all  ex- 
perienced dinners  that  manure  alone  is 
not  sufficient  for  this  purpose.  The 
ffround  must  be  tilled  and  noxious  weeds 
destroyed;  and  the  only  efficacious  mode 
of  doing  so  is  to  stir  tne  ground  at  the 
time  when  their  seeds  have  vegetated,  their 
roots  have  made  shoots,  and  before  any 
new  seed  can  ripen.  But  this  is  exactly 
the  time  when  com  is  usually  ^wing, 
and  when  the  land  cannot  be  stirred  to 
expose  it  to  the  heat  of  the  sun  and 
to  dry  the  roots  which  are  turned  up. 
The  only  apparent  remedy  is  therefore 
not  to  sow  it  during  one  sunmier,  and  on 
this  principle  lands  are  usually  fallowed. 
The  manner  in  which  this  is  done  has 
been  noticed  before  [Arable  Land]; 
and  the  common  process  is  so  simple, 
that,  provided  the  purpose  of  fallowing  be 
kept  m  view,  the  operations  require  only 
a  little  attention  to  time  and  weather  to 
be  performed  aright 

There  is  no  difference  of  opinion  re- 
specting the  manner  of  extirpating  weeds 
by  repeated  ploughing  and  harrowing, 
but  there  is  with  respect  to  the  influence 
of  the  heat  of  the  sun  upon  the  land. 
Some  men  are  of  opinion  that  light  is  the 
great  purifier  of  the  soil ;  that  it  decom- 
poses certain  noxious  particles,  which  are 
the  result  of  the  formation  of  the  f;eed, 
and  which  have  been  termed  the  excre- 
ments of  plants.  Physiologists  agree 
that  the  roots  draw  the  nutritive  juices 
out  of  the  soil,  that  they  undergo  a  che- 
mical change  in  the  plaiit,  and  that  there 
is  an  exudation  also  m>m  the  roots,  which 
may  be  looked  upon  as  the  residuum  of 
the  natural  process.  De  Candolle,  Ras- 
pail,  and  other  eminent  physiologists  have 
placed  this  point  beyond  controversy; 
but  no  one  has  yet  been  able  to  collect 
these  matters  so  as  to  analyze  and  com- 
pare them;  and  the  reasonings  on  the 
subject  have  been  merely  conjectural. 
In  particular  soils  and  situations  a  scorch- 
ing sun  has  a  pernicious  effect  on  the  soil 
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which  is  exposed  to  bis  rays ;  and  where 
it  is  shaded  by  a  crop  which  covers  it 
completely,  it  seems  to  have  acquired  fer- 
tillty,  which  the  exposed  surface  has  not 
But  this  is  not  sufficient  to  establish  a 
general  rule.  Some  soils  which  are  of  a 
wet  nature  are  greatly  improved  by  being 
as  it  were  baked  in  a  hot  sun.  Not  only 
are  the  weeds  destroyed  by  Ae  abstrac- 
tion of  moisture,  but  the  soil  thus  becomes 
lighter  and  more  friable.  On  sandy  soils 
the  reverse  is  the  case,  and  on  interme- 
diate loams  the  effect  will  be  more  or  less 
advantageous  as  they  approach  nearer  to 
the  clay  or  to  the  sand.  In  light  sandy 
soils,  then,  it  is  probable  that  the  only 
advantage  of  a  naked  fallow  is  to  kiU 
weeds,  especialljjr  the  couch-grass  (triticum 
repetis),  which  is  apt  to  infest  light  soils : 
and  that  the  exposure  to  the  sun  in  hot 
weather  is  not  only  no  advantage,  but 
probably  detrimental.  If,  then,  any 
means  can  be  devised  of  clearing  light 
lands  from  weeds  without  leaving  them 
fallow  for  a  whole  summer,  a  great  ad- 
vantage will  be  obtained.  This  has  been 
effected  completely  by  the  cultivation  of 
turnips  and  clover,  which  was  first  prac- 
tised in  the  light  soils  of  Flanders,  and 
afterwards  introduced  into  the  similar 
soils  of  Norfolk,  from  whence  it  has 
spread  all  over  Great  Britain,  and  is  be- 
Aamng  to  be  adopted  more  generally  in 
Ireland.  The  advantage  of  the  turnip 
culture  is  so  great  in  light  lands,  that  it 
has  gradually  been  extended  throueh  the 
different  gradations  of  loams,  till  it  has 
reached  even  the  colder  and  stiffer  cltiys, 
on  which  it  would  at  one  time  have  been 
thought  absurd  to  attempt  to  raise  this 
root  But  this  has  been  attended  with  an 
important  benefit.  It  has  made  the  cul- 
tivators of  heavy  soils  turn  their  attention 
to  the  drying  of  their  lands,  by  draining 
and  deep  tillage,  in  order  to  nu^e  them 
capable  of  bearing  turnips,  and  alUiough 
the  extended  culture  of  this  useful  root 
Is  not  what  we  should  recommend  for 
cold  wet  clays,  we  highly  approve  o(  all 
improvements  which  will  make  such 
lands  capable  of  bearing  good  crops  of 
turnips.  Unless  the  turnips  can  be  con- 
samed  by  sheep  on  the  spot,  or  by  cattle 
near  at  lumd,  without  injuring  the  land 
in  taking  off  the  tomips  and  carting  on 


the  manure,  there  will  be  no  great  ad- 
vantage in  a  crop  of  turnips ;  and  som^ 
other  substitute  must  be  found  for  the  oc- 
casional fallow  before  it  can  be  altogether 
abandoned.  On  light  lands  the  prepara- 
tion for  the  turnips,  the  abundant  manur- 
ing, and  subsequent  hoeing,  are  as  effec- 
tual in  cleaning  the  land  and  bringing  it 
into  a  fertile  state  as  any  complete  Mlow 
could  ever  be ;  and  the  clover  smothers 
and  destroys  the  seed  weeds  which  may 
have  come  up  amongst  the  barley  or  oats 
sown  after  the  turnips.  There  are  sevenu 
ways  in  which  the  cultivation  of  li^t 
soils  may  be  varied  without  adhenng 
strictly  to  the  Norfolk  rotation,  so  as  to 
introduce  a  greater  variety  of  produce. 
Tares  may  be  sown  on  tiie  better  sorts  of 
light  lands  after  a  good  tillage  given  im- 
mediately after  harvest  If  they  are  fed 
off  or  cut  green  in  May  and  June,  early 
turnips  may  be  sown  after  them,  which 
will  be  fit  to  feed  off  or  draw  for  the  cows 
in  September,  in  good  time  for  plough- 
ing up  the  land  for  wheat-sowing.  In 
this  case  the  land  ^ets  all  the  ploughing 
necessary  to  clean  it  completely,  and  ex- 
actly at  the  best  time.  Three  ploughings 
may  be  given  after  the  tares  if  the  land 
is  not  clean,  and  the  turnips  being  well 
hand-hoed  and  horse-hoed,  the  land  will 
be  perfectiy  dean  to  receive  the  wheat- 
seed.  Manure  may  be  put  on  for  the 
tares  or  the  turnip ;  and  if  these  are  fed 
off  with  sheep,  they  will  so  enrich  the 
soil,  that  the  next  crop  cannot  &il  to  be 
abundant  By  varying  the  management 
of  light  land  according  to  circumstances, 
and  with  some  judgment,  many  more 
profitable  crops  can  be  raised  than  by  the 
common  simple  rotation,  in  which  a 
fourth  of  the  land  is  sown  with  turnips. 
If  this  crop  foils,  which  is  often  the  case 
where  it  recurs  so  often,  the  whole  sys- 
tem is  deranged,  and  the  loss  is  very 
^reat  The  introduction  of  a  pjreater  va- 
riety of  produce  in  the  cultivation  of  light 
lands,  in  imitation  of  the  Flemish  prac- 
tice, and  the  increase  of  stock  kept  in 
consequence,  would  be  an  important  step 
in  the  improvement  of  British  husbandry. 
On  heavy  soils  it  is  often  impossible  to 
keep  the  land  clear  of  weeds,  in  wet  cli- 
mates and  *:^lfovourable  seasons,  without 
a  complete  fallow,  and  when  this  is  the 
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«tte  it  is  best  to  do  the  thing  effiBOtuaUy. 
Upon  cold  wet  soils,  which  should  always 
first  of  all  be  well  under-drained,  no 
puns  should  be  spared  to  get  the  land 
perfectly  clean :  it  should  be  exposed  to 
the  firostB  of  two  winters  and  the  heat  of 
one  summer  and  part  of  another,  as  al- 
ready mentioned.  [Arable  Land.1  Only 
ose  crop  is  lost  by  this  metliod,  and  if  tli^ 
ksd  is  properly  worked,  deaned,  and 
manured  in  autumn,  it  may  be  sown  with 
harley  or  oats  in  the  spring  of  the  8ec<md 
year.  The  crop  will  be  ample,  and  the 
sobsequent  produce  of  clover  equally  so, 
and  the  land  so  clean,  that,  with  proper 
manuring,  several  crops  may  succeed, 
such  as  wheat,  beans,  oats,  tares,  wheat, 
without  the  necessity  of  another  int^- 
v«ning  fallow.  The  advice  we  would 
impress  on  the  minds  of  the  cultivators 
is — ^Avoid  fallows  if  you  can  keep  your 
land  clean;  but  when  you  fiJlow,  do  it 
effectually,  and  improve  the  stnl  at  liie 
same  time  by  chalk,  lime,  or  marl,  aeoord- 
ing  to  circumstances.  Do  not  spare 
eiuer  ploughs  or  harrows  in  diy  weather. 
Lay  the  stitches  high  and  dry  before 
winter,  and  deepen  the  water  fbrrows 
well  with  the  spade.  By  following  these 
mles  the  stififest  land  may  be  broo^t 
into  a  good  state  of  cultivation;  and  the 
ftnner  will  not  find,  by  the  growth  of 
weeds,  docks,  and  thistles,  that  nis  labour 
and  manure  are  thrown  away,  as  is  too 
oAen  the  case.  Experience  has  folly 
proved  that  the  air  and  the  dews  impart 
ertilily  to  the  soil,  and  ihat  land  which  has 
been  well  fidlowed  and  stirred  requires  less 
manure  than  it  would  otherwise  do.  Fal- 
lowing alone  will  not  make  up  for  want 
of  manure,  nor  will  manuring  be  sufficient 
widiout  ploughing  and  cleaning  tiie  limd 
property,  and  expodng  it  to  the  influi^ce 
of  the  atmosphere,  especially  in  autumn 
and  in  spring :  but  a  great  saving  of  the 
one  and  the  other  may  be  effected,  by 
jndicionsly  varying  the  crops  so  as  to 
admit  of  ploughmg  the  land  at  different 
seasons  of  the  year. 

It  is  asserted  by  some  old-fiudiioned 
ftrmers  that  the  plough  alone  is  sufficient 
for  all  the  purposes  of  fallowing.  This 
is  a  great  error,  which  leads  to  useless 
and  unnecessary  labour.  We  would  al- 
most say  that  plouj^ung  the  £BdlowB  is 


never  necessary,  except  to  enable  the 
drags  and  harrows  to  stir  the  land.  The 
first  ploughing  of  the  stubble  cannot  be 
too  shallow,  and  the  harrows  should  be 
set  to  work  before  the  wet  weather  sets 
in.  When  the  sur&ce  is  become  mellow 
and  clean,  tiie  land  may  be  ploughed 
deep,  and  the  soil  below  should  be 
brought  up  and  exposed  to  the  air  uid 
frost  all  the  winter.  In  spring  the  drag 
should  begin  the  work  again  before  the 
soaL  is  hara.  It  may  then  be  ploughed 
in  narrow  ridges  right  across  the  old 
stitches,  or  oUiquely,  and  left  for  the 
influence  of  summer.  The  drags  will 
level  all  these  ridges  when  the  manure  is 
to  be  put  on ;  and  this  being  ploughed,  the 
land  IS  fit  to  receive  the  seed,  if  wheat  is 
the  crop  intended.  If  it  is  left  for  barley, 
it  must  have  another  ploughing  in  spring,, 
and  be  wdl  harrowed  bemre  the  seed  is 
sown,  especially  if  this  is  done  by  the 
drilling-machine.  The  clover  or  grass- 
seeds  may  be  sown  immediately  after, 
and  the  lajod  lightly  rolled.  There  is  no 
danger  of  midung  it  too  fine  in  ^ring. 
Wimout  a  fine  tilth  no  good  barley  can 
be  expected. 

FARM.  A  fiirm  is  a  portion  of  land 
which  is  set  apart  for  cidtivation  either 
by  the  proprietor  or  by  a  tenant  who  pays 
a  caiain  stipulated  rent  for  it  We  shidl 
consider  it  in  this  latter  sense ;  and,  with- 
out entering  into  liie  mode  of  cultivadoo, 
we  sludl  notice  the  circumstances  which 
determine  the  i»x)fit  that  a  tenant  may 
reasonably  expect  to  make  in  return  for 
his  trouble  and  outlay. 

The  first  thing  to  be  considered  in 
taking  a  form  is  the  capital  which  the 
tenant  is  possessed  o^  or  of  which  he  can 
procure  me  use  at  a  reasonable  rate.  If 
a  man  takesa  form  without  the  means  of 
stocking  it  properly,  and  is  restrained  in 
his  first  ouday,  he  will  never  be  able  to 
cultivate  it  with  benefit  to  himself  or  to 
his  landlord :  he  will  be  obliged  to  sell 
his  produce  at  a  loss,  to  over-w<»rk  his 
cattte,  and  to  keep  a  smaller  quantity  of 
stock,  and  consequently  make  less  manure 
than  is  required  to  keep  the  form  in  a 
productive  state.  It  is  not  sufikient  that 
he  has  die  means  of  stocking  the  form ; 
he  most  have  wherewilk  to  pay  Iht 
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greater  part  of  the  whole  expentes  and 
the  rent  of  the  first  year.  In  the  present 
state  of  agricultare,  a  man  who  takes  a 
&rm  of  200  acres  of  arable  land,  or 
land  partly  arable  and  partly  good  pas- 
tare,  will  require  from  16002.  to  2000/. ; 
and  it  is  not  the  interest  either  of  the 
landlord  or  the  tenant  that  he  should 
tajce  the  fkrm  unless  he  can  command  that 
sum.  The  amount  of  capital  required 
dep^ds  in  a  great  degree  also  on  llie 
quality  of  the  land ;  very  rich  land  re- 
quires less  capital  in  proportion  to  the 
rent  than  poor  land,  especiallj^  if  the  poor 
li^nH  requires  dndning,  chalkmg,  or  marl- 
ing before  it  will  proiduce  any  tolerable 
crops.  All  these  circumstances  must  be 
talcen  into  consideration  be^we  a  &cm  is 
hired. 

When  it  is  ascertained  what  extent  of 
&rm  may  be  safely  undertaken  witli  a 
giren  capital,  the  most  important  object 
to  be  attended  to  is  the  ccmdition  and  fer- 
tLli<y  of  the  soil,  not  only  with  req>ect  to 
the  natural  quality  of  the  land,  but  the 
actual  state  it  is  left  in  by  the  preceding 
system  of  cultivation.  A  moderately 
fertile  soil,  in  good  condition,  will  give  a 
greater  profit  for  seyeral  years  than  a 
better  sod  which  ^  is  partially  exhausted 
and  rendered  foul*  by  injudicious  manage- 
ment and  oYcr-cn^ing.  For  this  pur- 
pose it  is  necessary  to  aseertain  what  has 
been  the  state  of  the  crops  for  several 
years  be£bre,  how  the  land  has  been 
pk>ogfaed,  and  whether  the  crops  have 
been  heavy  with  or  widiout  manure. 
There  is  no  method  yet  fi>und  out  of 
ascertaining  the  comparative  state  of  land 
whidi  has  been  ^chansted.  It  would  be 
a  discovery  well  worth  the  attenticm  of 
modem  chemists,  who  have  made  such 
progress  lately  in  the  analysis  of  ve- 
getable substances,  and  would  be  inva- 
loable  to  fiurmers  and  proprietors  of  land. 
In  the  mean  time  the  nature  of  the  weeds 
which  abound  on  the  land  will  give  some 
clue  to  its  state ;  and  an  experienced  per- 
son will  collect  from  various  minute  ap- 
pearances in  the  soil  idiether  it  has  been 
&irly  managed  or  exhausted.  It  is  in 
^eneSral  more  advantageous  to  take  a  fkrm 
in  a  district  with  which  you  are  well  ac- 
qpaaattd.  It  will  be  a  great  advantage  if 
yoa  have  had  an  opportunity  of  seeing  the 


land  at  all  times,  observing  it  in  different 
seasons  and  states  of  the  weather,  md 
especially  of  seeing  the  crops  t^^hed 
ou^  and  ascertaining  the  quantity  of  corn 
which  is  usually  yielded  from  a  certain 
quantity  of  straw,  fi>r  lands  very  similar 
in  outward  appearance  will  produce  a 
very  different  return  when  the  crops  are 
thrashed  out.  A  want  of  attention  to 
these  drenmstances  is  the  cause  that  a 
man  who  comes  from  a  distant  part 
of  the  country  and  hires  a  farm  on 
his  own  judgment  seldom  succeeds  so 
well  as  might  be  expected,  even  with  a 
superior  knowledge  of  agriculture.  He 
naturally  compares  the  soil  with  some 
similar  sml  which  he  has  been  acqudnted 
with.  If  he  comes  from  a  district  where 
the  soil  is  sandy,  and  where  clay  is  in 
request,  he  will  give  the  preference  to 
very  stiff  loams;  u  he  comes  from  a  odd 
wet  day,  he  will  prefer  &e  sandy ;  and 
the  chances  are,  that  he  is  mistaken  in 
his  judgment;  and  finds  it  out  when  he 
has  alr^idy  embarked  his  capital  in  a 
losing  ccmoem.  Next  to  the  nature  of 
the  soil  is  to  be  conadered  the  convenient 
situation  of  the  &tm,  the  disposition  ot 
the  fidds,  and  the  adaptation  of  the  fiirm- 
buildings  to  the  most  profitable  ocoma- 
tion  of  the  land.  The  roads,  especially 
thoee  which  lead  to  neighbouring  towns, 
whence  manure  may  be  obtained,  are  a 
most  important  obiject;  and  if  there  is 
water-carriage,  it  greatly  enhances  the 
value  of  the  ferm.  Tbs  roads  to  the 
fields,  and  the  distance  of  these  from  the 
farm-yard;  tiie  convenienee  of  having 
good  pasture,  or  land  easily  laid  down  to 
grass,  near  the  homestead,  and  especially 
the  situation  of  the  ferm-buildings  wim 
respect  to  ^e  land,  and  the  abundance  of 
goM  water,  are  all  circumstances  whidi 
must  be  well  considered,  and  which  will 
greatly  infiuence  the  probable  profits,  and 
conseouently  the  rent  which  may  be  feirly 
offerea.  A  central  situation  is  no  doabt 
the  most  advantageous  for  the  ferm-build- 
ings,  as  greatly  diminishing  the  labour  in 
harvest  and  in  carrying  out  manmne* 
But  tb^  may  be  drcumstanees  which 
render  some  spot  nearer  the  extremity  of 
the  land  more  eligible,  and  it  is  inly 
when  entirdy  new  buildings  are  to  be 
erected  that  there  is  a  choice.    The  oM 
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larm-baildiDgs  are  generally  in  low  and 
sheltered  situations,  but  it  is  a  great  in- 
convenience to  have  to  carry  the  manure, 
which  is  the  heaviest  thing  carted  on  a 
&rm,  up  a  steep  hill.  The  best  situation 
is  on  a  moderate  slope,  neither  in  the 
lowest  nor  highest  ground. 

The  disposition  of  the  buildings  is  of 
great  importance  both  to  the  landlord  and 
tenant  Large  straggling  buildings  are 
inconvenient,  and  cost  much  in  repairs. 
The  house  should  be  neat  and  comfort- 
able, fit  for  the  residence  of  a  farmer  who 
has  a  capital  such  as  the  £mii  requires. 
The  rooms  should  be  airy  and  healthy, 
facing  the  south,  with  a  neat  garden  m 
front  of  the  house.  The  ferm-yard 
should  be  to  the  north,  behind  it.  Near 
the  house  and  the  farm-yard  there  should 
be  a  small  paved  court  separated  from  the 
yard  by  a  low  wall.  In  this  court,  which 
should  communicate  with  the  dairy,  the 
utensils  may  be  placed  on  proper  benches 
to  air  and  dry  in  the  sun.  The  architec- 
ture of  the  buildings  may  be  left  to  the 
taste  of  the  proprietor  or  his  architect. 
The  simpler  it  is,  the  more  appropriate. 
The  yard  or  yards  in  a  large  &rm  should 
be  sheltered  on  the  nortii  side  by  the 
bams,  which  need  not  be  so  extensive  as 
used  formerly  to  be  thought  necessaiy. 
If  there  is  a  thrashing-machine,  a  single 
floor  to  thi-ash  the  seeds  upon,  and  to  em- 
ploy the  men  occasionally  in  winter,  is 
quite  sufficient  Every  farm  which  is  so 
extensive  as  to  require  more  than  one  floor 
tD  thrash  the  com  on  ought  always  to  have 
a  thrashing-mill  attached  to  it  [Barn.] 

A  small  yard,  distinct  from  the  other, 
with  sheds  for  the  cattie  to  shelter  them- 
selves under  in  wet  and  stormy  weather, 
is  a  great  advantage,  and  may  be  added 
at  a  trifling  expense  to  any  set  of  &rm- 
buildings.  The  cart-sheds  should  be  in 
the  stack-yard,  which  properly  occupies 
a  space  north  of  the  bam.  There  should 
be  a  sufficient  number  of  stands  witii  pro- 
per pillars  and  frames  to  build  stacks  on. 
Each  stack  should  be  of  such  a  size  as  to 
be  convenientiy  taken  into  the  bam  to  be 
thrashed  out.  The  round  form,  and  the 
square,  which  becomes  nearly  roimd  when 
built  up,  are  most  convenient.  Nine 
stone  or  cast-iron  pillars  with  caps  over 
them  are  placed  on  brick  foundations,  and 


support  a  strong  frame  on  which  the  stack 
is  built.  In  the  centre  of  the  stack  there 
is  usually  a  pyramidical  open  frame,  to 
allow  the  air  to  circulate  through  the 
stack,  and  prevent  the  heating  of  the 
grain.  On  each  side  of  the  yMxl  should 
be  placed  the  stables,  cow-houseg,  and 
feeding-stalls,  with  a  pump  of  good  water 
near  the  last,  and  convenient  places  to 
put  hay,  straw,  and  turnips  in,  with  a 
machine  to  cut  them.  A  great  deal  of 
time  and  labour  is  saved  by  a  proper 
arrangement  of  the  different  parts  of 
the  rarm-buildings.  An  under-ground 
cistern  near  the  cow-house  and  stables, 
into  which  the  urine  and  washings  of 
the  cow-house  may  run  by  means  of 
a  sink  or  drain,  is  a  most  useful  ap- 
pendage, which  is  too  littie  thought  of  m 
England,  whereas  it  is  one  of  the  most 
indis^nsable  parts  of  a  Flemish  &rm.  It 
supplies  a  kind  of  manure,  which  can  be 
applied  to  the  land  at  all  times,  which  in- 
vigorates sickly  crops,  and  may  often  pro- 
duce an  abundant  retum,  where  other- 
wise there  would  be  a  complete  fkilure. 
There  are  many  plans  of  farm-buildings 
given  in  works  on  agriculture,  which 
combine  all  that  is  useful  on  a  large  scale. 
Most  of  these  plans  have  been  executed  at 
a  great  expense  for  the  farming  establish- 
ments of  noblemen  and  men  of  large 
fortunes.  They  may  be  considered  as 
the  palaces  of  husbandry,  where  much  is 
expended  for  the  sake  of  grandeur.  But 
the  proprietor  who  desires  to  erect  build- 
ings most  proper  for  the  occupation  of  his 
land  must  study  economy,  and  lay  out  no 
more  in  buildings  than  is  necessary.  They 
should  be  so  substantial  as  not  to  require 
frequent  repairs;  without  unnecessarily 
increasing  tiie  original  expense  of  mate- 
rials  and  labour.  Light  thatched  roofs 
are  sufficient  for  the  sheds  and  smaller 
buildings,  and  even  for  the  cow-houses 
and  stables ;  but  the  waste  of  straw  and 
the  danger  from  fire  should  be  set  against 
the  cost  of  tiles  or  slate  as  a  covering. 
The  bam  should  not  be  thatched,  unless 
it  can  be  done  with  reeds,  which  form  a 
durable  and  impervious  covering,  not  sub- 
ject to  be  infested  with  rats.  The  house 
should  always  be  detached  from  the  form- 
buildings,  and  should  have  a  tiled  of 
slated  roofl 
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We  here  give  a  plan  of  plain  farm- 
Hdldings  for  the  occupation  of  200  or 
300  acres  of  land,  of  which  two-thirds  are 
arable,  fit  for  turnips,  barley,  clover,  and 
wheat.  The  farm-house  should  have  a 
large  kitchen,  two  good  parionrs,  and  five 
or  six  bed-rooms ;  a  wash-house,  with 
coppers  to  brew ;  a  scullery,  and  larder. 
The  dairy  should  communicate  with  the 
house,  and  with  a  small  paved  court,  near 
which  are  the  pig-sties  and  the  cow- 
house. There  should  be  two  distinct 
fiinn-yards  with  proper  sheds,  and  in  each 
there  should  be  a  cistern  for  the  urine 
fix>m  the  stables  and  the  drainings  from 
the  dung. 

For  a  small  occupation,  wherie  the 
tenant  is  but  a  little  above  the  rank  of  a 
day  labourer,  a  set  of  buildings  all  under 
one  roof,  aud  forming  the  longer  side  of  the 
^rard,  which  may  have  open  sheds  round 
It,  such  as  is  represented  in  the  annexed 
plan  aud  elevation  is  at  once  convenient 
and  economlcaL  Ifthis  building  is  thought 


too  long,  it  can  very  easily  be  divided 
into  two,  which  may  be  placed  at  right 
angles  to  each  other  and  form  two  sides 
of  a  square.  The  farm-house  and  cow* 
house  might  form  one  side,  and  the  stables 
and  bams  the  other.  This  is  the  more 
common  distribution  in  Flanders. 

These  two  examples  of  farm-buildings 
will  be  sufficient  to  give  some  idea  of 
what  may  be  proper  for  fiirms  of  an  in- 
termediate size.  A  principal  thing  to  be 
attended  to  is  to  have  plenty  of  room  for 
cattle ;  and  where  old  oams  remain  much 
larger  than  is  required  according  to  the 
present  mode  of  stacking  com  in  the  yard, 
they  can  be  very  advantageously  con- 
verted into  cow-stedls  or  ox-stables. 

Where  many  sheep  are  kept,  it  is  of 
great  advantage  to  have  a  sheep-yard, 
with  low  sheet  all  round,  at  the  time 
when  the  ewes  lamb,  especially  when  the 
season  is  wet  and  chilly,  which  hurts 
them  more  than  a  dry  frost.  The  se- 
cond yard  B  is  well  adapted  for  that  pur- 
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-.A,  principal  ^-ard ;  B,  second  feeding-yard,  divided ;  C,  small  paved  yard  adjoining  Uie  dairy  and 
piggery ;  D,  dairv.  two  feet  under  the  le'vel  of  the  yard ;  E,  wash-house  and  brew-house ;  F.  kitchen  % 
Gyskn'llerv;  H.  larder;  I.  entrance  and  stairs;  K,  best  parlour;  L,  second  ditto,  cellars  under 
Ihem;  MM»coal  and  wood  house;  N,  slf>amins-h(>u8e  Tor  piss;  QQ.  heu-houses;  R,  calf-pens; 
S, cowhouse  for  sixteen  cows,  with  a  passage  through  it;  T,  bullock-house;  U,  root  and  straw- 
AoQse  to  cut  turnips,  chuff,  &c. ;  W,  cistern,  divided  into  two  by  a  partition,  sunk  seven  feet  and 
vaulted  over;  Z,  itaved  road  round  the  vard  ;  a,  bam  floor;  h  6,  bays;  c.  raiied  floor  and  thrashing- 
mill  ;  d,  horse-race;  0.  horse-stable;  //,  'ooso  boxes;  gg^  spare  stables  and  chaise-house;  A,  gmnary 
on  stone-piles ;  ttti,  corn-stacks;  1,  entrance  to  the  yard;  m,  tank  covered  over;  nnn,  pumps; 
« 00,  pig-sties ;  VfP%  sniall  open  court  to  each  sty :  rvt  feeding-cribs;  s,  oven ;  ««,  open  sheds  for 
«aUle ;  ^,  cortshetls. 

pose ;  and  an  additional  temporary  shed  I  two  will  convert  either  divisioxi  into  co 
i^gainst  the  partition  which  diyid    it  into  |  excellent  sheep-yard. 
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In  valuing  the  rent  of  a  farm,  the  habi- 
tation of  the  farmer  is  seldom  taken  into 
the  account,  and  it  ought  not  to  be  above 
the  station  of  the  tenant ;  bat  the  build- 
ings inunediately  connected  with  the  cul- 
tivation necessarily  add  to  the  rent  or  di- 
minish it,  as  they  add  to  or  diminish  the 
profit. 

The  next  important  question  is  -what 
may  be  a  &ir  rent  both  to  the  iaadlord 


and  the  tenant  This  depends  as  much 
on  the  mode  of  cultivation  adopted  as  on 
the  fertility  of  the  soil.  The  tenant  must 
have  a  fair  interest  for  his  capital,  and  a 
fair  remuneration  for  his  trouble.  *  In  the 
old  system  a  diirdof  the  gross  average 
produce  was  considered  as  a  fair  rent,  in- 
cluding all  the  direct  payments  for  the 
occupation  of  the  land,  such,  as  tithes, 
rates,  and  taxes;  another  third  was  sup- 
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posed  to  cover  the  labour  and  expenses  of 
the  farm  and  interest  of  capital ;  and  the 
remaining  third  was  appropriated  to  the 
maintenance  of  the  farmer  and  his  family, 
oot  of  which  he  had  to  save  whatever  he 
Ip^.d  by  as  a  clear  profit.  But  this  calcu- 
lation is  no  longur  applicable  to  the  pre- 
sent state  of  agriculture.  The  expenses 
are  greatly  increased,  and  the  produce  is 
also  greater.  It  requires  a  greater  capi- 
tal and  more  skill  to  manage  a  large 
&rm.  The  tenant  is  a  man  of  a  more  lil^ 
ral  education,  and  his  habits  are  more 
expensive.  The  occupier  of  500  acres  of 
land  in  England  expects  to  live  as  well 
as  a  land-ow&er  of  500/.  a  year  income. 
He  cultivates  better  by  applying  more 
labour,  and  much  of  the  produce  is  owing 
to  his  skill  and  his  capital.  He  therefore 
expects  a  greater  snare  of  the  produce 
thim  the  landlord,  not  only  to  repay  his 
outlay,  which  is  greater,  but  to  live  upon. 
Supposing  the  tenant  to  have  a  capital 
employed  equal  to  ten  times  the  rent, 
which  is  often  the  case,  the  gross  annual 
produce  ought  to  be  equal  to  five  times 
the  rent  This  we  shall  distribute  as 
follows :  two-fifths  for  expenses,  including 
rates,  tithes,  labour,  and  interest  of  capi- 
tal at  5  per  cent. ;  one-fifth  for  rent ;  one- 
tentii  for  improvements  and  purchase  of 
manure;  and  three-tenths  for  the  net 
profit  of  the  farmer,  out  of  which  he  is 
to  live.  This  appears  a  less  proportion 
than  the  old  tiurd;  but  it  must  be  re- 
membered that  the  produce  is  greatly  in- 
creased. It  will  be  found,  wherever 
accurate  accounts  are  kept  and  a  farm  is 
skilfully  managed,  that  the  proportions 
above  stated  are  not  far  from  the  truth. 
It  requires  much  judgment  and  experi- 
ence to  calculate  what  average  crops  may 
be  expected  by  an  improved  mode  of 
cultivation,  and  especially  by  Increasing 
the  number  of  cattie  and  sheep  maintained 
on  the  fiirm. 

In  Scotiand  it  is  notorious  that  rents 
are  much  higher  tiian  in  England,  not  only 
fbr  small  occupations,  but  ibr  extensive 
fiffms;  and  that  the  tenants  have  com- 
plained less  of  the  times  than  their  neigh^ 
bears  in  the  south.  It  may  be  worth 
while  to  inquire  into  the  cause  of  this,  fbr 
the^low  price  of  com  mustaffect  the  Seotoh 
ftamex  equally  "vrith  the  English.    One 


great  difference  between  tiie  Seotoh  and 
the  English  farmer  is,  that  the  former 
gets  work  done  at  a  cheaper  rate  than  the 
latter.  The  Scotch  labourer  is  fully  as 
well  fisd,  and  clothed,  and  lodged  as  the 
Englidi ;  but  he  has  less  money  to  spend 
at  the  alehouse.  He  is  paid,  not  in  a  cer- 
tain sum  every  Saturday^  but  in  comforts, 
in  the  keep  of  a  cow,  in  a  certain  number 
of  rows  of  potatoes,  a  certain  quantity  of 
malt  to  make  his  beer,,  a  cottage  to  live 
in,  and  a  meal  to  feed  his  &mily.  His 
immediate  wants  are  supplied,  and  he  is 
comfortable ;  the  consequence  is,  that  he 
works  willingly.  He  has  no  lemmnt  of 
the  last  nighf  8  debauch  at  the  beer^shop. 
He  is  early  at  work,  and  he  does  bis  work 
cheerfWly.  The  horses  of  a  Scotch  fitmser 
are  well  f^ ;  tiiey  are  always  in  good  con- 
dition. They  work  ten  and  even  twelve 
hours  in  a  dav  at  two  yokings*  The 
ploughman  onl^  thinks  how  he  shall 
finish  his  work  m  proper  time,  and  unites 
he  makes  the  horses  work  as  much  as 
they  can  without  distressing  them,  he 
knows  he  shall  not  get  tiirough  his  work. 
All  this  is  worth  25  per  cent,  on  liie 
whole  labour  of  the  &nn,  as  Arthur 
Young  has  very  judicioudy  calculated, 
when  he  gives  the  expense  of  labour  on 
the  fiirm  of  a  sentieman^  compared  with 
that  on  the  land  of  a  farmer  who  works 
with  his  men.  (See  Fcama^s  Guide,) 
The  moral  effect  of  an  interest  in  the 
work  to  be  done,  when  o^^osed  to  that  of 
a  perfectiy  distinct  and  dPbeU'  hostile  in- 
terest, will  readily  account  fiar  sa  great  a 
difference. 

But  besides  this,  the  Sootch  firmer  has 
generally  the  advantage  of  a  scientific 
education,  and  of  a  thorough  kn«.w«edge 
of  the  principles  of  his  profession ;  and 
with  the  shrewdness  peculiar  to  his  coun- 
try, he  knows  how  to  take  advantage  of 
every  favourable  circumstance.  He  has 
also  been  taught  to  calculate,  and  i»ll 
soon  discover  where  tiiere  is  a  profit  or  ft 
loss.  This  has  made  him  turn  his  attend 
tion  to  cattle  and  sheep  of  late  yean^ 
more  than  to  the  production  of  com ;  and 
the  Scoteh  have  found,  that  while  a  Tcrf 
decent  profit  was  made  on  the  cattle,  &eir 
land  produced  more  com,  although  \t 
sold  at  a  lower  price ;  fbr  the  green  crops 
raised  for  the  citttle,  and  the  manure 
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Bade  by  them,  enriched  the  land  so  modi, 
ihat  the  average  produce  on  some  light 
hmds  was  uearly  doubled.  All  thig  kept 
vp  Tents  to  a  much  higher  level  than  m 
-^agland,  where  prices  were  low,  and 
there  were  no  means  of  diminidiing  ex> 
penaes  or  increasing  produce.  Hemse  rents 
m  Scotland  have  kept  up  wonderfnUy, 
^hen  we  consider  the  gr^  Ml  of  rents 
in  Bttg^d  since  the  peace. 

The  price  of  agricultural  produce 
tiirou^out  Great  Britain  and  even  Ire- 
land s  brought  very  neariy  to  an  equal- 
ity,  tiie  only  differenoe  being  occasioDed 
bythemeaasoftran^ort  But^price 
of  labour  still  varies  much,  and  thu  is 
owins  to  local  circmnstances,  whidi  it  a 
iKipea  will  gradually  eease.  While  ibe 
very  unequal  distribution  of  the  expense 
of  the  maintenance  Of  the  poor  was  not 
remedied,  adjoining  pari^tes  might  differ 
in  my  proportion  with  respect  to  the 
aetnal  price  of  labour ;  and  befive  a  &ir 
vent  eould  be  calculated,  it  was  necessary 
to  oonsider  how  much  cf  &e  value  of  the 
laboar  was  paid  directly,  and  how  much 
in  the  shape  of  rates.  Our  northern  neigh- 
bours were  free  from  this  uncertainty. 

Farm  AeeotmU,  In  proportion  as  the 
■uuMigement  of  a  &rm  requires  more 
skill,  and  the  various  operations  become 
more  complicated,  so  'Gae  necessity  of 
great  accuracy  in  the  accounts  becomes 
more  evident.  The  manner  in  which 
hrm  accounts  s}M>ald  be  kept  deserves 
thereftire  particular  attention. 

Many  fkrmers,  "wbo  are  not  devoid  of 
mtdllt^ce,  and  who  are  anxious  to  as- 
oevtain  their  gain  or  their  loss  in  culti- 
vating tiie  land  which  ^ey  have  hiied, 
luMne  BO  other  means  of  ascertaining  tiiis 
ttum  the  balance  of  their  account  of  Te- 
«eiptB  and  ei^pencUtnare.  If  they  have 
•eparated  the  acc*inntB  of  'tiietr  private 
Mlibliehment  from  that  of  their  ikrm, 
Ibey  Aink  that  they  have  done  all  that 
is  required,  and  at  the  end  of  ike  year 
tliej  can  tell  accurately  how  much  they 
kave  gained  or  lost  l^  their  fiorm.  But 
afkthem  to  account  for  this  gain  or  loss, 
and  tiievcan^give  no  answer.  Ifatrades- 
a»n,  who  has  a  ca]^tad  in  business  equal 
to  tiutt  of  a  fiirmer  of  aconsiderable  num-  * 
tier  ei  acres,  were  to  keep  accoonts  in 
this  manner,  and  beamie  a  badLrupt,  no 


one  would  hesitate  in  saying  that  he  ihiled 
because  he  kept  no  regular  accounts.  He 
had  no  greater  stake  than  the  fiumer,  and 
his  transactions  were  perhajps  less  varied : 
if  he  kept  no  clerk,  he  should  have  at- 
tended better  to  the  accounts  himself. 
The  tame  may  be  iaid  of  the  feirmer ;  and 
if  a  man  who  has  a  floating  capital  of 
20002.  does  not  think  it  worSi  his  while 
to  employ  a  clerk  to  keep  his  accounts, 
not  having  time  to  do  so  himseli^  it  is  no 
great  wonder  if  he  is  involved  in  diffi- 
culties. But  it  may  be  said  that  agricul- 
tural accounts  are  very  simple,  and  that 
any  one  can  keep  them.  So  are  merchants' 
accounts  at  first  sight  Nothing  is  sim- 
pler than  to  put  down  what  is  bmight  and 
sold,  what  is  the  profit  on  each  transac- 
tion, and  the  snm  is  the  profit  of  the 
whole.  But  merchants  know  that  to 
keep  diis  very  simple  account  many 
books,  many  entries,  many  checks,  and 
consequentlv  many  clerks  are  required. 
In  a  lesser  degree  this  is  true  in  a  fiucm. 
It  is  easy  to  know  what  is  bought  and 
sold;  what  is  expended  or  produced; 
but  it  requires  very  minute  accounts  to 
ascertain  what  part  of  the  &rm  gives  a 
profitable  return,  and  what  is  the  cause 
of  loss.  There  may  be  a  profit  on  ibe 
crops  and  a  loss  on  the  stock,  or  vice 
vtrad.  The  monejr  expended  on  improve- 
ments or  adventitions  manure  may  have 
produced  an  increase  which  is  proportion- 
ate to  the  outlay,  and  which  asbrds  a 
j^Dod  interest ;  but  it  maj  also  be  a  de- 
cided loss.  How  is  thu  to  be  ascer- 
tained, except  it  be  b^  accurate  accounts  ? 
The  expense  of  keepmg  accounts  is  much 
over-rated.  A  cleik  who  has  his  board 
and  SO/,  a  year  is  generally  ayonng  man 
who  has  some  education.  He  is  useftil 
in  seeing  that  the  operations  ordered  bj 
the  fiurmer  are  duly  executed.  He  is  a 
trusty  overseer,  and,  as  he  has  his  ac- 
counts in  his  thoughts,  he  is  most  likely 
to  detect  thecause  of  any  loss  from  a  want 
of  attention  in  subordmate  agents ; — his 
salary  is  therefore  well  earned,  and  the 
fiurmer  will  not  think  it  thrown  away. 
In  whatever  manner  the  accounts  are 
kept,  whether  by  the  fimner  himself  or 
l^  aderk,  metiiod  b  of  great  importance : 
imd  whatever  may  be  said  against  it  by 
those  who  do  not  know  its  value,  thcnre  is 
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no  system  of  accounts  which  can  be  com- 
pared with  the  well-known  method  of 
double  entry,  as  it  is  called,  which  is  of 
Italian  invention.  The  principle  of  this 
method  is  so  simple  that  the  slowest  arith- 
metician cannot  be  confused  by  it,  and 
it  is  so  perfect  that  no  error  can  escape  its 
scrutiny.  As  applied  to  agricultural  ac- 
counts, which  are  simple  in  their  nature, 
it  becomes  so  dear,  that  if  once  adopted, 
it  id  impossible  that  it  should  ever  be 
abandoned.  The  satisfaction  of  a  perfect 
proof  of  the  correctness  of  the  accounts 
IS  so  great,  that  no  one  who  has  ever 
experienced  it  will  be  satisfied  with  any 
other  method. 

To  give  a  general  and  comprehensive 
notion  of  the  system  of  double  entry,  to 
those  who  are  unacquainted  with  it,  would 
lead  us  from  our  present  purpose ;  suffice 
it  to  say,  that  every  account  is  checked  by 
another,  in  which  the  same  entry  is  made 
in  a  different  manner.  The  simi  of  all 
the  entries  must  be  equal  on  each  ac- 
count: and  consequently  any  inequality 
indicates  an  error  somewhere,  which  may 
be  detected. 

In  the  accounts  of  a  form  there  are 
many  separate  items  to  be  taken  into  con- 
sideration. There  may  be  a  separate 
account  kept  for  every  field.  There 
should  always  be  one  for  every  crop  of 
which  the  rotation  consists.  There  is  an 
account  of  the  labour  of  men  and  horses ; 
of  the  produce  of  the  dairy ;  of  the  stock 
purchased  to  be  fatted,  or  sold  again  in  an 
miproved  state.  In  short,  the  divisions 
of  the  general  account  maybe  increased 
without  limit.  The  more  subjects  there 
are  to  furnish  items  for  an  account,  the 
more  difficult  it  is  to  strike  a  balance,  but 
with  a  little  attention  and  perseverance  it 
may  be  done ;  and  he  who  keeps  very 
correct  accounts  will  always  be  tiie  first 
to  discover  any  impending  evil,  and  to 
take  measures  to  provide  against  it. 

The  basis  of  all  the  accounts  is  a  daily 
journal  of  every  transaction,  which  must 
be  collected  from  all  the  labourers  and 
a^nts  employed.  M.  de  Dombasle,  at 
his  celebrated  farm  of  Roville,  in  France, 
lias  all  his  principal  servants  and  his  ap- 
prentices assembled  every  evening  after 
the  day's  work  is  over.  Each  man  gives 
an  account  of  the  work  done  by  him  or 


under  his  superintendence,  which  is 
written  down  by  the  clerk.  The  orders 
for  the  next  day  are  then  given,  and  every 
one  returns  to  his  lodging  or  his  home. 
In  the  course  of  the  next  day  the  clerk 
enters  all  that  is  in  the  journal  into  a 
book,  where  every  person  employed  has 
an  account :  every  field  has  one ;  every 
servant  and  domestic  animal  has  one; 
and  every  item  which  can  be  separated 
from  the  rest  is  entered,  both  as  adding 
to  the  account  or  taking  from  it.  For 
example,  the  milk  of  the  cows  is  entered 
daily.  The  quantity  of  butter,  butter- 
milk, and  skimmed  milk  which  it  pro- 
duces is  also  entered ;  and  these  two  ac- 
counts check  one  another.  Any  error  is 
immediately  detected,  and  the  knowledge 
of  this  prevents  mistakes.  An  entry 
should  be  made  of  every  particular  opera- 
tion in  each  field,  that  the  farmer  may 
know  which  is  his  most  profitable  land. 
The  number  of  ploughings,  the  quantity 
of  manure,  the  state  of  the  weather,  and 
all  other  circumstances  which  may  influ- 
ence the  return,  should  be  carefully  noted, 
in  order  that  it  may  be  clearly  seen 
whether  any  experiment  or  deviation 
from  the  usual  routine  is  advantageous  or 
otherwise.  Thus  all  real  improvements 
may  be  encouraged,  and  uncertain  theories 
detected  by  the  result. 

The  most  important  circumstance 
which  influences  the  profits  of  a  &rmer 
is  the  cost  of  his  team  and  the  wages  of 
his  labourers.  These  vary  in  different 
situations  so  much,  that  they  greatly  in- 
fluence the  rent  which  he  can  afford  to 
give  for  the  land.  In  some  parts  of  the 
country  the  horses  are  pampered  and 
kept  so  fat  that  they  can  scarcely  do  a 
day's  work  as  they  ought.  In  others  they 
are  over-worked  and  badly  fed.  Either 
extreme  must  be  a  loss  to  the  farmer.  In 
the  first  case,  the  horses  cannot  do  their 
work,  and  they  consume  an  unnecessary 
quantity  of  provender ;  in  the  other,  they 
are  soon  worn  out,  and  the  loss  in  horses 
that  become  useless  or  die  is  greater  than 
the  saving  in  their  food  or  the  extra  work 
done  by  tiiem.  A  horse  properly  fed  will 
work  eight  or  ten  hours  every  cUiy  in  the 
week,  resting  only  on  Sundays ;  by  a  ju- 
dicious division  of  the  labour  of  tiie 
horses,  they  are  never  over-worked,  and 
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an  average  value  of  a  day's  work  is  easily 
ascertained.  This,  in  a  well-regulated 
farm,  will  be  found  much  less  than  the 
common  valuations  ^ve  it  It  is  here 
that  most  of  the  errors  are  to  be  detected 
in  the  accounts  of  the  expense  of  cultiva- 
tion given  in  evidence  before  parliament, 
without  any  intention  to  deceive  in  those 
who  gave  the  accounts.  There  have  been 
printed  forms  inwjnted,  in  order  to  render 
the  accounts  more  simple  as  well  as  more 
comprehensive.  Forms  may  be  of  use  to 
enter  minute  details ;  and  each  superin- 
tendent labourer  may  have  a  form  of  en- 
try for  the  work  which  he  performs  or 
superintends;  but  the  ledger  should  be 
kept  exactly  as  that  of  a  mercantile  man, 
und  be  frequently  balanced  to  ensure 
correctness.  This  is  a  thing  which  can- 
not be  too  strongly  recommended  to 
young  formers. 

When  a  farm  has  been  agreed  for  as 
far  as  rent  is  concerned,  there  are  always 
conditions  in  a  lease,  which  it  is  of  great 
importance  to  the  former  to  understand 
fully.  It  is  necessary  that  the  landlord 
should  have  some  security  against  the 
wilful  deterioration  of  his  land  by  a  dis- 
honest tenant,  but  agents  are  too  apt  to 
cramp  the  tenants  by  prescribing  the 
exact  mode  of  cultivation,  without  giving 
the  tenant  sufficient  scope  to  try  improved 
methods,  which  may  ultimately  be  highly 
beneficial  to  all  parties.  If  the  landlord 
can  ensure  that  the  proper  quantity  of 
manure  is  put  on  (S©  land  every  year,  and 
that  it  shall  be  we!!  tilled  and  kept  free 
from  weeds,  he  need  not  have  any  other 
protection,  unless  it  be  for  the  last  two  or 
three  years  of  the  lease,  when  the  tenant 
might  be  induced  to  over-crop  the  land, 
and  thus  exhaust  it. 

In  entering  on  a  farm  there  is  often  a 
heavy  demand  on  the  in-coming  tenant 
for  work  done  by  the  predecessor,  for  a 
supposed  remainder  of  manure,  and  va- 
rious other  items,  which  are  usually 
settled  by  reference  to  the  custom  of  the 
country.  Some  general  rule  is  required 
to  regulate  all  these  demands,  which  are 
often  exorbitant,  and  cripple  the  in- 
coming tenant  in  his  capital.  It  is  just 
that  an  out-going  tenant  should  be  repaid 
for  any  permanent  improvement  which 
be  has  made,  and  of  which  he  has  not 


reaped  the  whole  advantage,  and  that  be* 
should  be  encouraged  to  keep  up  the  pro- 
per cultivation  of  tiie  land,  so  that  the  m- 
coming  tenant  may  be  able  to  continue 
the  regular  course.  But  this  he  will  not 
do,  unless  he  expect  to  be  remunerated. 
On  the'other  hand,  it  is  also  just  that  the 
in-coming  tenant  should  not  pay  for  work 
slovenly  done,  or  for  supposed  remnants 
of  manure  which  do  not  exist  in  the  land. 
We  have  known  instances  where  the  va- 
luation of  all  the  items  to  be  paid!  for  by 
the  in-coming  tenant  greatiy  diminished 
his  capital  and  crippled  his  operations  for 
several  years.  There  should  therefore  be 
a  separate  stipulation  on  this  head  before 
a  farm  is  finally  hired. 

FENCES  are  necessary  wherever  cat- 
tie  are  depastured  and  properties  divided; 
and  according  as  they  are  intended  to 
prevent  men  or  cattie  from  trespassing 
over  them,  the^  are  formed  of  various 
materials  and  dmiensions. 

When  a  park  is  enclosed  to  keep  in 
deer  or  game,  the  best  fence  is  a  stone  or 
brick  wjdl,  well  built  with  lime-mortar; 
but  as  this  is  expensive  where  stone  and 
lime  are  not  at  hand,  the  common  park- 
paling  is  more  frequently  met  with. 
This  is  composed  of  posts  and  rails  of 
oak  mortised  and  pinned  together,  and 
split  pales  of  the  same  material  nailed 
upon  these  in  an  upright  position.  The 
pales  are  split  out  of  tiie  trunks  of  oaks, 
where  there  are  no  branches  or  knots, 
when  the  sap  is  still  in  them.  They  are 
about'  half  an  inch  thick,  and  with  fea- 
ther edges,  that  is,  diminishing  in  thick- 
ness fi-om  one  side  to  the  other :  their 
usual  width  is  five  inches.  When  they 
are  nailed  on  the  rails,  which  are  usually 
of  a  triangular  form,  the  thickest  edge  of 
one  pale  is  nailed  over  the  thinner  edge 
of  the  preceding,  forming  thus  a  very 
close  fence.  Every  alternate  pale  is 
placed  three  or  four  inches  higher  than 
its  neighbour,  which  gives  the  top  of  the 
fence  a  castellated  form.  This  is  not 
done  merely  for  the  appearance;  but  it 
makes  it  more  difficult  to  climb  over,  and 
the  deer  are  not  so  apt  to  leap  at  it  as  if 
the  top  were  a  straight  line.  The  dis- 
tance between  the  post  is  usually  nine 
feet;  and  tiie  three  rails  with  the  palet. 
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nailed  on  them  is  called  a  pannel,  and 
may  be  conveniently  moved  at  onoe  when 
any  sdteration  in  me  fence  is  required. 
A  -whole  fence  may  be  moved  at  a  small 
CKpense,  merely  by  digging  out  the  posts, 
and  placing  them  elsewhere.  The  pan- 
ned come  in  re^arly,  and  are  pinned 
into  the  old  mortices  in  the  posts.  Some- 
times the  poles  are  nailed  at  a  distance 
fiom  each  other,  which  makes  the  open- 
paled  fence,  and  the  pales  are  then  gene- 
rally c\it  to  a  point  at  top.  This  fence 
is  peculiar  to  Great  Britain  and  Ireland, 
and  is  very  seldom  found  on  the  Con- 
tinent 

In  the  Jura  and  the  Alns,  where  wood 
abounds,  a  rough  fence  is  irequently  made 
with  strong  split  pieces  of  wood,  which 
are  fixed  obliquely  in  the  ground  and 
supported  at  the  upper  end  by  two  others 
plaoedinthe  fbrmofacross.  It  is  not  a 
very  strong  fence,  but  it  is  sufficient  to 
prevent  the  cows  from  straying,  for  un- 
less a  bull  with  his  horns  makes  a  gap  in 
it,  they  will  not  attempt  to  pa^  it 

In  wild  mountain  pastures  in  Scotland 
and  Ireland,  it  is  usual  to  separate  the 
properties  <^  different  individuals  or  that 
of  parishes  by  rough  stone  walls  put  to- 
gstber  without  any  mortar.  The  mate- 
xials  are  generally  at  hand,  and  a  rough 
and  efficient  fence  is  made  with<mt  much 
Jitaur. 

Some  of  these  walk  are  built  with  con- 
aidtfable  skill  and  are  very  durable ;  es- 
pecially if  the  stone  is  of  a  nature  to 
adit  wilii  a  fiat  surfece,  in  which  case  a 
irj  wall  may  be  built  which  has  all  the 
appearance  of  one  built  with  mortar. 
Sometimes  a  layer  of  mortar  is  laid  on 
^  stones  at  a  little  distance  fi^un  the 
graond,  and  anolhear  near  the  top.  The 
copang  is  usuallj  made  of  fiat  stones, 
which  are  sometimes  placed  on  edge  in  a 
^ueection  across  the  wall,  and  wedged  to- 
gether along  the  top  of  it  or  set  in  mor- 
tar, forming  a  very  rough  cooping,  which 
k  is  not  easy  to  get  over. 

Where  atones  are  not  at  hand,  or  less 
trouble  is  taken,  a  high  bank  of  earth 
fitted  with  sods  of  grass  is  substituted  for 
ji  waU.  This  is  not  so  durable  and  is 
nore  eanly  snrmnmted,  unless  a  Iiedge 
mt  aome  kmd  be  planted  alon^  *the  tqp. 
■■ — 5  aaad^oQen  s(»Ri  for  this  jmrpose, 


and  soon  forms  an  excellent  fence,  which 
by  proper  care  and  clipping  will  last  a 
long  time.  But  the  most  common  kind 
of  fence  for  fields  is  the  hedfe  and  ditch, 
the  bank  being  raised  with  £e  earth  and 
sods  taken  out  of  the  ditch,  and  the  hedoe 
planted  on  the  side  of  the  bank  towards 
the  ditch  or  on  the  top.  Sometimes  there 
is  a  ditch  on  both  sides.  In  fiat  wet 
lands  this  last  is  extremely  useful,  not 
only  as  a  fence,  but  as  a  drain  for  the  su- 
perfluous water.  When  the  ditch  is  in- 
tended to  carry  off  the  water,  and  there 
is  only  one,  it  is  of  consequence  that  it 
should  be  so  placed  as  to  answer  this  pur- 
pose effectually ;  it  should  therefore  al- 
ways be  on  that  side  of  the  bank  where 
the  g^und  rises,  for  otherwise  the  bank 
will  im|>ede  the  natural  flow  of  the  water, 
and  it  will  be  necessarv  to  cut  through  it 
in  different  places  to  let  the  water  run* 
ning  from  above  have  an  outlet  into  the 
dit^  In  some  extensive  inclosures  of 
land  great  inconvenience  has  arisen  'from 
the  neglect  of  the  surv^or  in  not  attend- 
ing to  this  circumstance,  and  setting  out 
the  bank  on  the  upper  side.  Where  they 
are  not  required  as  drains,  it  is  a  great 
waste  of  land  to  have  any  ditche8,.aQd  a 
simple  hedge  planted  on  the  surfeoe  of 
the  soil  is  much  to  be  preferred.  0^  all 
fences,  a  live  hedge,  which  is  carefully 
planted,  and  kc^  properly  cut  and 
trimmed  when  it  is  grown  up,  is  by  &r 
the  best    [Hedcus.] 

Whena&nceis  reqmred  within  aght 
of  a  dwelling,  and  it  is  desirable  for  it  to 
be  concealed,  a  deep  ditch  is  sometimeB 
dug,  and  a  fence  placed  in  the  bottom  of 
it  at  such  a  depth  as  not  to  appear  above 
the  level  of  the  ground.  This  is  called  a 
sunk  fence.  Sometimes  a  wall  is  built 
agidnst  a  j>erpendicular  side  q£  a.  ditdi, 
and  some  very  light  fence  is  placed  ob- 
liquely outwards  near  the  top  of  it  and 
level  with  the  ground.  This  is  called  a 
hip'ha fence,  a  name  given  to  it  from  the 
surpnse  excited  in  a  person  unacquainted 
with  it,  when  he  suculenly  finds  himsfilf 
on  the  top  of  a  wall  with  a  deep  ditch  be- 
fore him.  When  it  is  desired  to  keep  off 
sheep  or  cattle  from  a  lawn  or  pleasttr^- 
grouod  without  obstsuotiug  the  view  of 
Sie  park  or  the  fields,  the  na^ha  fence  ia 
very  uaefiiL    A  variety  of  U/^/emm  if 
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troK  have  been  indented  fi>rthe  same  pui^ 
pOBe :  fionie  of  these  are  fixed  and  others 
moveable ;  some  have  upright  pieces  of 
east-iron  as  posts  let  into  oak  blcK^ks  smik 
in  ^e  groaml,  and  rods  of  wrought-iron 
passing  through  holes  in  the  uprights; 
seme  have  wire  for  the  same  purpose. 
Bat  the  most  common  iron  fenoe  is  com- 
posed of  separate  wrought-iron  hurdles 
which  may  be  moved  at  pleasure,  and  toe 
hcpt  together  by  screwed  pins  and  nuts. 
They  are  merely  stuck  iitfo  the  ground, 
Ibr  which  purpose  they  have  the  ends  of 
the  i^ighls  sharpened  and  bent  so  as  to 
form*a  mot.  ]^  having  this  bend  alter- 
nately on^6ie  ri^  and  on  the  left,  they 
form  a  -very  firm  basis  when  two  Jiurdles 
are  joined,  the  left  foot  of  the  one  being 
stren^ened  by  the  right  foot  of  the 
other.  A  very  neat  fence  may  be  made 
at  a  small  expense  by  using  as  posts 
^eoes  of  young  larch-trees  roar  or  fifve 
mches  In  diameter,  with  the  bark  on,  and 
passing  iron  rods  through  holes  boreid  in 
them  at  certain  distances  •ftam  each  other. 
A  &Qoe  of  this  kind,  five  feet  high,  inbkh 
fiye  horixontal  Tods  five-eighths  of  an 
ineh  in  diameter,  is  an  exo^ent  protao- 
Hxm  against   cattle,   and  takes   up  no 


Tbe  greatest  objection  to  the  ditch  and 
bank  ftaaee  is  that  it  takes  up  so  nmch 
room.  If  the  ditdi  is  three  feet  wide,  the 
bank  will  be  tiie  same.  There  is  a  foot 
along  tiie  ditoh,  land  ano&er  Along  ihe 
bank,  where  tli^  plough  cannot  reach; 
there  are  therefore  eight  feet  lost  K  the 
fields  are  squares  of  ten  acres  each,  which 
is  a  conrenient  6ise,^aoh  field  will  have 
1320  feet  of  fenoe  in  length,  taking  i^p 
10,560  square  feet  of  land,  whi<£  is 
nearly  a  quarter  of  an  acre.  If  to  this 
be  added  the  outer  fenoss  i^;MnBt  roads, 
woods,  or  commons,  it  will  1^  feund  that 
nearly  one  acre  in  twentynfiyeis  taken  .up 
by  banks  and  ditches.  It  is  therefore  a 
l^eat  saying  to  have  a  simple  hedge  with- 
out any  ditch,  whereyer  the  land  is  well 
drained  or  has  a  porous  silbsoil. 

It  is  usual  in  ^igland  to  plant  trees  in 
4ie  hedge-rows;  aad  it  is  owing  to  tlus 
praetioe  that  England  pi«seiits  such  a 
rieh  garden-like  appearance,  wheieyar 
ftere  is  a  hill  which  enables  one  to  see 
any  extent  of  country.    But  tnies  are  a 


great  detriment  to  the  fimner ;  and  where 
the  land  is  highly  manured,  the  trees 
draw  ofif  much  of  the  rich  juices.  The 
prudent  tenant  eondders  this  in  the  rent; 
and  although  the  landlord  may  now  and 
then  sell  stnne  timber,  he  pays  dear  for  it 
in  general  by  the  annual  deduction 
from  his  income  on  their  account  Stone 
walls  haye  a  dreary  appearance  to  the 
^e,  but  they  are  excellent  fences ;  they 
take  up  little  ground,  they  draw  nothing 
out  of  the  soil,  they  harbour  no  birds,  anS 
th(^  are  the  best  shelter  against  cold 
winds  in  spring.  In  an  agricultural 
point  of  yiew,  therefere,  walls  are  to  be 
preferred,  unless  the  soil  be  fevourable  to 
the  growth  of  the  white^thom  or  the 
holly ;  fer  clipped  hedges  are  kept  up  at 
a  much  smaller  expense  than  walls;  and 
where  there  is  no  diUdi,  hedges  take  up  as 
little  room. 

When  hedges  are  preferred,  whethor 
with  or  without  a  bank  and  ditch,  th€gr 
must  be  protected  until  they  are  of  a  cer- 
tain age;  and  for  this  purpose  there  are 
particular  kinds  of  fences.  When  there 
IS  a  bank  and  double  ditch,.and  the  hedge 
is  planted  on  the  top  of  the  bank,  wluoh 
makes  by  fer  the  most  efficient  fence, 
there  are  usually  two  fences,  one  on  eacdi 
side  of  the  bank.  These  fences  are  made 
of  rough  posts,  and  rails  mortised  into 
the  posts.  The  posts  are  a  foot  or  18 
inches  in  the  ground,  and  2  feet  6  inches 
out.  They  are  placed  in  the  side  of  the 
hank,  inclmed  somewhat  outwards,  about 
4  feat  6  ihohes  asunder. 


FTtAX  (Zinum  pemme)  is  an  annual 
plant,  cultivated  from  time  immemorial 
for  its  textile  fibres,  which  are  umn  into 
thread  and  woven  into  linen  ooth.  It 
has  a  green  stem  JOrann  a  foot  and  a  half 
to  two  feet  high,  and  a  blue  flower,  which 
is  suoceeded  by  a  ci^ule  containing  ten 
fiat  obloQg  seeds  of  a  brovni  colour,  firom 
which  an  oil  is  expressed,  which  is  exp 
tensiyely  used  in  manufectures  and  in 
paitttiiM;.  There  are  several  yarieties  of 
fiax  cultivated;  the  best  seed  comes  from 
Ki^  and  from  Holland.  As  the  several 
varieties  do  not  reach  maturi^  in  the  same 
time,  and  the  steins  of  each  varie^  rise  to 
dif&rent  heights,  it  is  f*g«ft*'*»*^  ibat  ibe 
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seed  be  not  mixed,  as  this  would  occasion 
^at  inconvenience  and  loss  in  the  pull- 
ing of  the  flax.  There  is  a  very  fine  long 
variety  which  is  cultivated  in  the  neigh- 
bourhood of  Courtray,  in  Flanders ;  it 
requires  a  very  good  soil  to  grow  in»  and 
the  stem  is  so  long  and  slender  that  if  it 
were  not  supported  the  least  wind  would 
break  it  and  lay  it  flat,  in  which  case  the 
quality  of  the  flax  would  be  much  im- 
paired and  the  quantity  reduced.  To 
prevent  this,  short  stakes  are  driven  into 
the  ground  in  a  line  at  eight  or  ten  feet 
from  each  other,  and  long  slender  rods 
are  tied  to  them  with  oziers  about  a  foot 
or  eighteen  inches  from  the  ground,  form- 
ing a  slight  railing  to  support  the  flax :  a 
number  of  these  are  placed  in  the  same 
manner  at  a  short  distance  from  each  other 
in  parallel  lines,  all  over  the  field,  and 
the  flax  is  thus  prevented  from  being  beat 
down.  A  better  method,  which  is  not 
commonly  adopted,  is  to  have  stakes  in 
regular  rows,  and  thin  ropes  tied  to  them, 
instead  of  rods:  by  having  these  length- 
wise and  others  across  them  at  nght 
angles,  a  kind  of  large  net  is  spread  over 
the  whole  field,  and  none  of  the  flax  can 
possibly  be  laid  flat.  By  using  cheap  rope 
or  strong  tar-twine  from  old  cables,  the 
expense  is  not  very  great,  and  much  less 
room  is  taken  up  than  by  the  rods.  When 
the  flax  is  pulled,  the  stakes  are  taken 
up,  and  removed  to  a  dry  place  till  they 
are  want(Mi  again. 

The  most  common  variety  of  flax  is  of 
a  moderate  length,  with  a  stronger  stem : 
if  it  is  not  sown  very  thick  it  will  throw 
out  branches  at  top  and  produce  much 
seed :  it  is  therefore  a  matter  of  calcula- 
tion whether  it  will  be  most  profitable  to 
have  finer  flax  with  less  seed,  or  an  in- 
ferior quality  with  an  abundance  of  seed. 

There  is  a  small  variety  which  does  not 
rise  above  a  foot,  grows  fast,  and  ripens 
its  seed  sooner.  When  linseed  is  the 
principal  object,  this  variety  is  preferred  j 
but  the  flax  is  shorter  and  also  coarser. 

Another  variety  of  flax  has  a  perennial 
root,  .and  shoots  out  stems  to  a  consider- 
able height.  It  came  originally  from  Si- 
beria, and  was  much  recommended  atone 
time,  but  its  cultivation  did  not  spread. 
If  it  were  sown  in  wide  rows  and  kept  free 
than  weeds  by  hoeing,  it  might  perhaps 


be  profitably  cultivated  for  the  seed ;  and 
if  the  flax  is  inferior  in  quality,  it  might 
still  be  of  some  value  for  coarse  mannfac- 
tures ;  it  requires  however  to  be  renewed 
every  three  or  four  years  and  sown  in 
fresh  ground. 

The  soil  best  adapted  to  the  growth  of 
flax  is  a  deep  rich  loam  in  which  there  is 
much  humus,  or  vegetable  mould.  It 
should  be  mellow  and  loose  to  a  consider- 
able depth,  with  a  sound  bottom,  neither 
too  dry  nor  too  moist :  either  extreme  in- 
fallibly destroys  the  flax ;  it  is  therefore 
not  suited  either  to  hot  gravelly  soils  or 
cold  wet  clays,  but  any  other  soil  may  be 
so  tilled  and  prepared  as  to  produce  good 
flax.  It  thrives  well  in  the  rich  alluvial 
land  of  Zealand  and  the  polders,  but  it  is 
also  I'ais^  with  great  success  in  the  light 
sands  of  Flanders,  but  much  more  careful 
tillage  and  manuring  are  required.  The 
land  on  which  flax  is  sown  must  be  very 
free  from  weeds,  the  weeding  of  this  crop 
bemg  a  very  important  part  of  the  ex- 
pense of  cultivation.  These  circum- 
stances suggest  the  best  mode  of  prepar- 
ing the  land.  A  long  fallow,  such  as  is 
sometimes  given  to  the  land  in  Essex,  in- 
cluding two  winters  and  a  summer,  may 
be  a  good  preparation  on  the  heavier 
loams,  which  should  be  trench-ploughed 
and  worked  deep :  the  manure  should  be 
dung  ftdly  rotten,  or  a  compost  of  earth 
and  dung :  it  should  be  put  on  the  land  in 
autumn,  and  well  incorporated  before  the 
seed  is  sown.  If  the  land  is  sufliciently 
clean,  a  crop  of  potatoes  well  manured 
may  be  substituted  with  advantage  for 
the  fallow ;  but  at  least  double  the  usual 
quantity  of  dung  should  be  given  to  this 
crop,  tiiat  enough  may  remain  in  the 
^und  for  the  fiax.  Lime  may  be  used 
if  the  soil  contains  a  great  portion  of  clay  ; 
but  in  the  lighter  loams  there  is  some 
doubt  of  its  advantage  for  flax.  At  all 
events  it  should  not  be  used  immediately 
before  the  flax  is  sown,  but  for  some  pre- 
vious crop.  Peat-ashes  are  excellent; 
they  improve  the  soil  and  keep  off  insects, 
which  are  apt  to  injure  the  roots  of  the 
flax.  For  want  of  peat-ashes,  those  made 
by  the  burning  of  weeds  and  earth  in  a 
smothered  fire  are  a  good  substitute.  But 
the  most  effective  manure  is  the  sweepings 
of  the  streets  in  towns  mixed  with  the 
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emptying  of  privies  and  the  cleaning  out 
of  ^e  butchers'  stalls  and  shambles.  On 
light  soils  much  manure  is  required ;  and 
where  night-soil  cannot  be  obtained  in 
sufficient  quantities,  rape-cakes,  from 
which  the  oil  has  been  expressed,  dis- 
solved in  cows'  urine,  form  the  best  ma- 
nure. In  many  parts  of  Flanders,  500 
rape-cakes  are  used  for  every  acre  of  flax, 
besides  the  usual  quantity  of  Dutch  ashes 
and  of  liquid  manure,  which  is  the  drain- 
ings  of  dunghills  and  the  urine  of  cattle 
collected  in  a  cistern  and  allowed  to  be- 
come putrid. 

In  southern  climates  flax  is  sown  be- 
fore winter,  because  too  great  heat  would 
destroy  it  It  is  then  pulled  before  the 
heat  of  summer.  In  northern  climates 
the  frost,  and  especially  the  alternations 
of  frost  and  thaw  in  the  early  part  of 
spring,  would  cause  the  flax  to  perish ;  it 
is  consequently  sown  as  early  in  spring  as 
may  be,  so  as  to  avoid  the  effect  of  hard 
frost.  This  is  in  March  or  April  in  Great 
Britun  and  Ireland,  and  in  Holland  and 
Flanders.  In  no  country  is  the  ground 
better  prepared  for  the  growth  of  flax 
than  in  Flanders ;  and  it  may  therefore 
be  interesting  to  follow  the  whole  process 
of  Flemish  cultivation  for  several  crops 
preparatory  to  that  of  flax,  which  is  the 
most  important  produce  in  that  country, 
and  that  which,  when  well  managed,  gives 
the  greatest  profit  to  the  £trmer.  The 
best  flax  grows  near  Courtray.  The  soil 
is  a  good  deep  loam,  rather  light  than 
heavy.  It  is  not  naturally  so  rich  as  the 
soil  of  the  polders  in  Flanders  and  in  Zea- 
land, but  the  tillage  and  cultivation  are 
&r  more  perfect,  and  the  produce,  if  not 
more  abundant,  is  of  a  finer  quality. 
Every  preceding  crop  has  a  reference  to 
the  ^x,  and  is  so  cultivated  as  to  improve 
the  texture  of  the  soil,  which  is  abun- 
dantiy  manured  in  order  to  leave  a  consi- 
derable surplus  in  the  ground.  If  the 
land  has  not  been  trenched  all  over  with 
the  spade  to  the  depth  of  eighteen  or 
twenty  inches,  it  has  been  equally  well 
«tirred  by  the  narrow  open  drains  which 
are  dug  out  twelve  or  fifteen  inches  deep 
every  jrear  between  the  stitches  in  which 
it  is  laid  by  the  plough.  These  drains,  or 
water-ftirrows,  are  a  foot  wide,  and  from 
a  foot  to  eighteen  inches  deep.     The 


earth  taken  out  of  them  is  spread  evenly 
over  the  land  after  the  com  is  sown. 
When  the  ground  is  ploughed  again,  care 
is  taken  that  the  place  of  these  water- 
furrows  shall  be  shifted  a  foot  on  each 
side.  Thus  in  six  years  the  whole  soil  is 
deepened  and  thoroughly  mixed  with 
whatever  manure  has  been  put  on.  This 
produces  the  same  effect  as  trenching, 
and  even  more  perfectiy.  The  whole  of 
the  land  in  which  the  best  flax  grows  has 
been  so  treated  for  several  generations, 
and  may  be  looked  upon  as  a  species  of 
compost  eighteen  inches  deep.  Potatoes 
or  colza  are  usually  planted  with  a  double 
portion  of  manure,  after  which  wheat  is 
sown,  slightiy  manured;  then  rye,  with 
turnips  sown  the  same  year,  after  the  rye. 
These  are  taken  up  in  September  or  Oc- 
tober, and  stored  for  winter  use.  The 
land  has  been  well  weeded  while  the 
turnips  were  growing,  and  all  the  manure 
is  decomposed  and  mixed  with  the  soil. 
It  is  ploughed  in  stitches  before  winter, 
some  manure  having  been  previously 
spread  over  it  if  necessary;  and  it  is  left 
exposed  to  the  mellowing  effects  of  frost 
and  snow.  As  soon  as  the  winter  is  over 
and  the  snow  is  melted,  the  final  prepara- 
tion goes  on.  Deep  ploughing  and  har- 
rowing fiirther  divide  and  pidverize  it: 
the  sur&ce  is  laid  as  level  and  smooth  as 
possible ;  and  if  there  is  no  fear  of  too 
much  wet,  which  in  this  light  loam  soon 
disappears,  the  whole  is  laid  flat  and  level 
as  a  bowling-green,  or  else  divided  into 
beds  with  water-furrows  between  them. 
On  this  the  liquid  manure  is  poured  out, 
and  the  Dutch  ashes  spread,  if  any  are 
used,  or  the  rape-cakes,  as  mentioned  be- 
fore. The  harrows  are  drawn  over  the 
land,  and  it  is  left  so  a  few  days  that  tiie 
manure  may  sink  in.  It  is  then  again  har- 
rowed, and  the  linseed  is  sown  broadcast 
by  hand,  verv  thick,  and  even  about  one 
hundredweight  and  a  half  to  the  acre. 
A  bush-harrow  or  a  hurdle  is  drawn  over, 
merely  to  cover  the  seed,  which  would 
not  vegetate  if  it  were  buried  half  an  inch 
deep.  According  to  the  state  of  the  land 
it  is  rolled  or  not,  or  the  seed  is  trodden 
in  by  men,  as  is  done  with  fine  seeds  in 
gardens.  This  is  only  in  the  lightest 
soils.  Most  commonly  the  traineau  is 
drawn  over  the  land.    This  is  a  wooden 
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frame  with  boards  nailed  closely  over  it, 
whidi  is  drawn  flat  over  the  ground  to 
level  and  gently  press  it  In  a  short  time 
the  plants  of  flax  come  xxp  thick  and 
evenly,  and  with  them  also  some  weeds. 
As  soon  as  the  flax  is  a  few  inches  high, 
tiie  weeds  are  carefully  taken  out  by  wo- 
men and  children,  who  do  this  work  on 
their  hands  and  knees,  both  to  see  the 
weeds  better  and  not  to  hurt  the  flax 
with  their  feet  They  tie  coarse  pieces 
of  «loth  round  their  knees,  and  creep  on 
with  -dieir  face  to  the  wind,  if  possible. 
This  is  done  that  the  tender  flax,  which 
has  been  bent  down  by  creeping  over  it, 
ma^  be  assisted  by  the  wind  in  rising. 
Hus  shows  what  minute  circumstances 
ftre  attended  to  by  this  industrious  people. 
The  weeding  is  repeated  till  the  flax  is 
too  high  to  allow  of  it 

The  seed  which  is  used  is  generally  ob- 
tained from  Biga,  it  being  found  that  ^ 
flaix  raised  frcmi  home-grown  seed  is 
inferior  after  the  first  year.  But  many 
intelligent  men  maintain  that  if  a  piece 
cf  ground  were  sown  thin  with  linseed,  so 
tiiat  the  flax  could  rise  with  a  strong 
stem,  and  branch  out,  and  if  the  seed 
were  allowed  to  r^en,  &e  Flemish  seed 
would  be  as  p)od  as  that  from  Riga ;  but 
it  still  remams  to  be  proved  whether  it 
would  be  cheaper  to  raise  it  or  to  im- 
port it 

When  the  flax  beg^  to  get  yellow  at 
the  bottom  of  the  stem,  it  is  time  to  yoB. 
it  if  very  fine  flax  is  desired,  such  as  is 
made  into  thread  forlaoeor  fine  cambric; 
but  then  the  seed  will  be  of  little  or  no 
value.  It  is  therefine  generally  left 
standing  until  the  o^Bules  whioh  contain 
the  seed  are  frilly  grown  snd  the  seed 
fiHined.  Every  flax-grower  judges  finr 
himself  what  is  most  profitable  on  ^ 
whde.  The  pulling  then  begins,  which 
is  done  carefully  by  small  handfuls  at  a 
time.  These  aire  laid  upon  tiie  gnmnd 
to  dry,  two  and  two  obliquely  aeross  eadi 
oChfiT.  Fine  weadier  is  essentiri  to  ^mi 
p«rt  of  the  operation.  Soon  after  liiiB 
they  are  ooUeeted  in  larger  bundles  and 
plaeed  with  the  root  end  on  the  ground, 
the  bundles  being  sUghfty  tied  near  the 
floadend;  the  other  •end  is  mread  out  that 
Ibe  air  may  have  aeees,  and  the  rain  m^ 
w*  damaiee  the  flax.     When  saBauaaOv 


dry  they  are  tied  more  firmly  in  the  nud- 
dle,  and  stacked  in  Imig  narrow  stacks  on 
the  ground.  These  stacks  are  buih  as 
wide  as  tiie  bundles  are  long,  and  about 
eight  or  nine  fiset  high.  T&  leng&4e- 
p^ids  on  tiie  crop ;  they  are  seldom  made 
above  twen^  or  thir^  feet  long.  If  the 
field  is  extensive,  several  of  these  stadsi 
are  formed  at  regular  dntanees ;  theyaie 
carefully  thatched  at  top;  and  the  ends, 
which  are  quite  pei^^endicular,  are  kept 
up  by  means  of  two  strong  poles  drii^n 
perpendicnlariy  into  the  gromad.  These 
stacks  look  from  a  dis£ince  like  short 
mud  walls,  such  as  are  seen  in  Devon- 
shire. Tins  is  the  method  adopted  l^ 
those  who  defer  the  steeping  till  anodier 
season.  Some  carry  the  flax  as  soon  as  it 
is  dry  under  a  shed,  and  take  off  the  cap- 
sules with  the  seed  by  rippling,  which  is 
drawing  the  flax  tiirou^  an  iron  oomib 
fixed  in  a  block  of  wo«L:  the  capsides, 
which  are  too  large  to  pass  between  tibe 
teedi  tif  the  comb,  are  thus  brcdcenoff  and 
fill!  into  a  basket  or  dodi  below.  Some- 
times, if  the  capsules  are  brittle,  the  seed 
is  beaten  out  ^  means  of  a  flat  wooden 
bat,  like  a  smsdl  cricket-bat  The  bun- 
dles ave  bdd  Inr  the  root  end,  and  the 
odier  end  is  laid  on  a  beard  and  turned 
round  with  the  left  hand,  while  the  ri^t 
hand  with  'die  bat  breaks  the  capsules,  and 
the  linseed  M\b  on  a  doth  below.  The 
flax  is  then  immediately  steeped :  but  die 
most  «xperienoed  flax^-steqiexB  defer  diis 
operation  till  die  next  season.  In  this 
case  it  is  |Nit  in  bums,  and  the  seed  is  beat 
out  at  lemnxe  in  winter.  When  flax  is 
housed,  care  must  be  taken  that  it  be 
thoron^;faly  dry ;  and  if  the  seed  is  left 
on,  which  is  an  advantage  to  it  mice  must 
be  guarded  against  fi>r  th^  are  very 
fend  of  finseed,  and  would  soon  take 
away  a<^ood  share  of  the  profits  by  thdr 
depredatums. 

Steeping  Uk  flax  is  a  very  in^portant 
prooe«,  wbadt  requires  experience  and 
skill  ta  do  it  psope^.  The  quali^  and 
colour  of  the  imx  depend  mnoh  «n  tibe 
mode  of  steeping;  and  the  strength  of  ^e 
fitffe  may  be  n^ured  by  an  injudicious 
mode  of  perfenmn^  this  operation.  The 
object  of  steeping  is  to  separate  the  baift: 
from  the  woody  jiart  of  the  stem,  by  dis- 
sobring  a  gluttasus  matter  whidi  «a»ss 
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it  to  adhere,  and  also  destroying  some 
ndmite  vessels  which  are  interwoTen  with 
the  longitudinal  fibres,  and  keep  them 
together  in  a  kind  of  web.  A  certain 
fermentation  or  inciiiient  putrefaction  is 
excited  by  the  steepins,  which  must  be 
carefully  watched,  and  stopped  at  the 
right  time.  The  usual  mode  of  steeping 
is  to  place  the  bundles  of  flax  horizon- 
tally m  shallow  pools  or  ditches  of  stag- 
nant water,  keeping  them  under  water 
by  means  of  poles  or  boards  with  stones 
or  weights  laid  upon  them.  Water  nearly 
putrid  was  supposed  the  most  efficacious, 
and  the  mud  was  often  laid  over  the  flax 


to  acorierate  the  deoomposition :  Imtdus 
has  been  fbund  to  stain  the  flax,  so  that  it 
was  very  difficult  to  bleach  it  or  the  linen 
made  from  it  afterwards.  The  method 
adopted  by  the  steepers  of  Courtray,  whew 
steeping  Uax  is  a  distinct  trade,  is  diffisi^ 
ent.  The  bundles  of  flax  are  placed 
alternately  with  tiie  seed  end  of  the  one 
to  tiie  root  end  of  the  other,  the  lattes 
projecting  a  few  inches :  asmanyofthsM 
are  tied  together  near  both  ends  as  fi>rm 
a  thick  bundle  about  a  foot  in  diameter. 
A  frame  made  of  oak-rails  nailed  to 
strong  upright  pieces  in  the  form  of  a  box 
10  feet  square  and  4  deep,  is.  filled,  witk 


Frame  in  which  the  flax  is  packed  to  be  steeped  in  the  river  Lys  in  Flanders. 


iSbeae  bundles  set  upright  and  closely 
packed.  The  whole  is  then  immersed  in 
the  river,  boards  loaded  with  stones  being 
phused  upon  the  flax  till  the  whole  is  sunk 
a  litdie  under  the  sur&ce  of  the  water. 
The  bottom  does  not  reach  the  ground, 
so  that  the  water  flows  over  and  under  it 
There  are  poets  driven  in  the  river  to 
keep  the  box  in  its  place,  and  each 
iteeper  has  a  certain  portion  of  the  bank, 
which  is  a  valuable  property.  The  flax 
takes  somewhat  longer  time  in  steeping 
in  this  manner  than  it  does  in  stagnant 
and  putrid  water,  and  it  is  asserted  by 
tiiase  who  adhere  to  the  old  me&od  that 
^e  flax  loses  more  weight;  but  the 
oolour  is  so  much  finer,  tlmt  flax  is  sent 
to  be  steeped  in  tiie  Lys  from  everv  part 
of  Flanders.  When  it  is  supposed  that 
the  flax  is  nearly  steeped  suffidently, 
i^ch  depends  on  the  temperature  of  the 
air,  the  flax  being  sooner  steeped  in  warm 
weather  than  in  cold,  it  is  examined  care- 
ftilly  every  day«  and  towards  the  iMter 


prt  of  the  time  several  times  in  the  day 
in  order  to  ascertain  whether  the  flbres 
readily  separate  from  the  wood  the  whole 
length  of  the  stem.  As  soon  as  this  is  the 
case  the  flax  is  taken  out  of  the  water: 
even  a  few  hours  more  or  less  steeping; 
than  is  neeessaiy  will  make  a  difi^renee 
in  the  value  or  the  flax.  If  it  w  not 
steeped  enough,  it  will  not  be  easily 
scutehed,  and  the  wood  will  adhere  to  iL 
If  has  been  too  long  in  the  water,  i^ 
strength  is  diminish^,  and  more-  of  Ui 
breaks  into  tow.  The  bundles  are  now 
untied,  and  the  flax  is  spread  evenly  in: 
rows  slightiy  over-lapping  each  other  on< 
a  piece  of  clean  smooth  grass  which  has 
been  mown  or  fed  oft'  close.  Finr 
weather  is  essential  to  this  part  of  thr 
process,  as  rain  would  now  much  injure' 
tiie  flax.  It  is  occasionally  turned  over,, 
which  is  done  dexterously  by  pushing, 
a  long  dender  rod  under  the  rows  and 
taking  up  the  flax  near  the  end  wliich 
overlaps  the  next  row  and  ttisnimr  it 
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quite  OTer.  Thos,  when  it  is  all  tamed, 
it  OTerlaps  as  before,  but  in  the  contrary 
direction.  It  remains  spread  out  upon 
the  grass  for  a  fortnight,  more  or  less 
according  to  the  season,  till  the  woody- 
part  becomes  brittle  and  some  of  the 
finest  fibres  separate  from  it  of  their  own 
accord.  It  is  then  taken  up,  and  as  soon 
as  it  is  quite  dry  it  is  tied  up  again  in 
bundles,  and  carried  into  the  bam  to  be 
broken  and  heckled  at  leisure  during  the 
winter. 

In  the  domestic  manufkctures  the  flax 
is  broken  or  scutched  at  home,  when  the 
weather  prevents  out-door  work.  The 
common  brake  consists  of  four  wooden 
swords  fixed  in  a  frame,  and  another 
Arame  with  three  swords,  -which  play  in 
the  interstices  of  the  first  by  means  of  a 
joint  at  one  end.  The  flax  is  taken  in 
the  left  hand  and  placed  between  the  two 
frames,  and  the  upper  frame  is  pushed 
down  briskly  upon  it  It  breaks  me  flax 
in  four  places,  and  by  moving  ti^e  left 
hand  and  rapidly  repeating  the  strokes 
with  the  right,  the  whole  handful  is  soon 
broken.    It  is  then  scutched  by  means 


of  a  board  set  upright  in  a  block  of  wood 
so  as  to  stand  stet^y,  in  which  is  a  hori- 
zontal slit  about  three  feet  firom  the 
ground,  the  edge  of  which  is  thin.    The 


Upright  board  to  clear  the  flax  of  the  wood, 
broken  flax  held  in  handfuls  in  the  left 
hand  is  inserted  in  this  slit,  so  as  to  pro- 
ject to  the  right,  and  a  flat  wooden  sword 
of  a  peculiar  shape  is  held  in  the  right 


Flat  sword  or  Bcutclier. 


hand;  with  this  the  flax  is  repeatedly 
strack  dose  to  the  upright  board,  while 
the  part  which  lies  in  the  slit  is  continu- 
ally changed  by  a  motion  of  the  left  hand. 
Tms  operation  beats  off  all  the  pieces  of 
the  wood  which  still  adhere  to  the  fibre, 
without  breaking  it,  and  after  a  short  time 
the  fluL  is  cleared  of  it  and  fit  to  be  heckled. 
But  the  operations  of  breaking  and  scutch- 
ing are  tedious  and  laborious  when  thus 
executed  by  hand.  A  mill  is  now  used 
(where  large  quantities  of  flax  are  required 
for  manumctures),  having  three  fluted 
cylinders,  one  of  which  is  made  to  revolve 
by  horse  or  water  power,  and  carries 
the  other  two  round.  The  flax  plants 
are  passed  between  these  cylinders  while 
thus  revolving,  and  the  stalk,  or  6oom,  as 
it  is  technically  called,  is  by^  this  means 
completely  broken  without  injuring  the 


fibres.  The  scutching  is  accomplished 
in  the  same  mill  by  means  of  four  arms 
projecting  from  a  horizontal  axle,  ai^ 
ranged  so  as  to  strike  the  boon  in  a  slant» 
ing  direction  until  the  bark  and  other 
useless  parts  of  the  plant  are  beaten  away. 
In  the  last  process  by  which  flax  is  pre- 
pared for  the  spinner,  the  heckling,  the 
instrument  employed,  called  the  heckle, 
is  a  square  piece  of  wood  studded  with 
rows  of  iron  teeth  about  four  inches  long 
and  disposed  in  a  quincunx  order.  The 
fineness  of  the  heckle  is  chosen  with  re- 
ference to  the  quality  of  the  flax,  and 
heckles  differing  in  this  respect  from  each 
other  are  used  at  different  stages  of  the 
dressing,  the  coarsest  first,  and  the  finest 
to  give  the  last  degree  of  smoothness  and 
finish  to  the  flax.  The  operaticm  of 
heckling  is  performed  by  the  workjnan 
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fnsping  a  handful  of  flax  by  the  middle, 
and  drawing  first  one  side  or  end  and 
then  the  other  through  the  teeth  of  the 
heckle,  untU  every  particle  of  extraneous 
matter  is  removed,  and  the  whole  of  the 
filaments  are  arranged  in  distinct,  even, 
and  parallel  fibres. 

FOREST  SCIENCE  constitutes  a 
separate  and  distinct  branch  of  education, 
which  originated  in  Germany  from  the 
increased  scarcity  of  wood.  The  first 
special  instruction  of  this  kind  was  given 
by  Mr.  Zanthier  at  Ilsenburg,  near  the 
Harz  forest,  and  its  importance  being  im- 
mediately appreciated,  forest  academies 
soon  njultiphed,  particularly  in  the  central 
parts  of  the  country.  Prussia  directed 
particular  attention  to  the  subject,  and  the 
late  king,  on  coming  to  the  throne,  or- 
dered that,  '  in  future,  situations  in  the 
forest  department  should  be  conferred 
witiiaview  to  the  most  perfect  preserva- 
tion of  the  forests ;  that  the  nominations 
should  be  founded  on  knowledge  and  ex- 
perience, and  no  longer  granted  as  a 
recompense  for  service.'  In  consequence 
a  new  organization  took  place,  and  com- 
petent instruction  in  all  things  appertain- 
ing to  the  management  of  forests  became 
a  necessary  qualification  fbr  an  appoint- 
ment to  any  post  in  the  forest  department. 

In  the  forest  academies  are  taught 
botany  generally,  and  particularly  as  re- 
gards &e  ordinary  productions  of  the 
forest,  including  vegetable  physiology, 
mineralogy,  zoology,  chemistry,  survey- 
ing, mensuration,  mechanics,  the  methods 
of  resisting  the  encroachments  of  sands, 
draining  and  embanking,  together  with 
the  care  and  chase  of  game ;  as  also  the 
laws  and  regulations  of  forest  adminis* 
tration.  The  examination  which  the 
candidates  undergo  is  very  strict,  and  the 
result  of  the  system  has  been  eminently 
beneficial. 

France  has  also  a  particular  administra- 
tion of  the  forests,  and  a  very  detailed 
code  of  forest  laws.  Russia,  from  the 
immense  extent  of  its  forests,  is  under 
little  apprehension  of  a  scarcity  of  wood, 
nevertheless  the  consumption  of  this 
article  is  so  enormous,  all  the  houses  of  the 
peasantry  being  built  of  it,  and  no  other 
rael  being  used,  that  it  has  been  deemed 


advisable  to  pay  some  attenti<m  to  the 
subject,  and  a  board  has  been  formed 
under  the  particular  sanction  of  the  go- 
vernment for  the  better  preservation  of 
the  jforests  and  more  general  instruction 
in  forest  science. 

Louis  XIV.,  by  an  ordoimance  of  1669, 
placed  the  forests  under  the  direction  of 
a  separate  branch  of  the  government. 
Men  of  science  then  began  to  turn  their 
attention  to  this  subject.  Du  Hamel,  Da 
Monceau,  and  Buffon  were  among  the 
first  naturalists  who  wrote  on  the  manage- 
ment of  forest-trees. 

The  consideration  of  the  various  trees 
which  may  be  cultivated  to  advantage,  and 
the  uses  to  which  their  woods  may  be 
put,  with  the  mode  of  their  propagation 
m  various  soils,  forms  a  branch  of  forest 
science. 

The  following  is  a  list  of  the  principal 
forest-trees: — 

The  oak  (Quercus),  and  its  varieties 
the  beech  ^Fagus  sylvatica),  the  horn- 
beam (Carpmus  betulus),  the  birch  (Be- 
tula  alba),  the  elm  (Uknus),  the  maple 
(Acer  campestre),  the  alder  (Betula  alnus), 
tiie  ash  (Fraxinus  excelsior),  tiie  lime 
(Tilia  sylvestris),  the  chestnut  (Fa^ 
castanea),  the  walnut  (Juglans  regia), 
the  crab  (Pyrus  mains),  the  wild  cherry 
(Prunus  avium),  the  mountain  service 
(Sorbus  aucuparia),  the  service  (Sorbus 
domestica),  the  aspen  (Populus  tremula), 
the  white  poplar  (Populus  alba),  the 
common  poplar  (Populus  nigra),  the 
Lombardy  poplar  (Populus  fostigiata), 
the  sycamore  (Acer  pseudo-platanus), 
the  plane  (Platanus  orientalis),  the  hazel 
(Corylus  sjlvestris),  the  sallow  (Salix  ca- 
prsea),  the  osier  (Salix  viminalis),  tiie 
pine  (Pinus  sylvestris),  the  silver  fir 
(Pinus  picea),  the  larch  (Larix  Europea). 
The  wood  of  all  those  trees  is  divided  into 
three  sorts :  hard  wood,  white  wood,  resin- 
ous wood.  The  German  writers  admit 
only  two  sorts  of  trees,  the  deciduous  and 
ever^een,  but  this  is  more  a  botanical 
division  than  one  applicable  to  forest- 
trees. 

The  uses  to  which  the  wood  is  applied 
vary  much,  according  to  circumstances 
and  situations.  The  most  profitable  is 
that  of  timber  for  buildings,  and  mors 
particularly  for  naval  architecture.    The 
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oak,  beech,  dm,  and  fir  are  the  diief 
woods  employed  for  this  purpose;  but 
llie  chestnut  was  at  one  time  considered 
as  equal  to  the  oak,  as  the  roofs  and  beams 
of  many  old  buildings  testify;  Wind- 
sor Castle  among  the  rest  For  mill- 
wrights the  ash,  beech,  service-tree,  wal- 
nut, and  crab  are  most  useful.  For 
various  utensils  for  the  dairy  and  domes- 
tic use,  the  sycamore,  the  ume,  and  the 
poplar  are  used  on  account  of  the  white- 
ness of  their  wood.  Various  soft  woods 
are  used  for  turning,  as  well  as  the 
hardest,  when  they  have  a  close  grain 
and  are  not  apt  to  split 

When  wood  cannot  be  applied  to  build- 
ing or  domestic  uses,  it  is  still  very  valu- 
able as  fuel,  and  in  this  point  of  view  it 
is  important  in  those  countries  where  pit 
coal  is  not  abundant  The  best  wood  fbr 
fliel  is  oak,  and  next  to  this  beech.  The 
harder  the  wood,  in  general,  the  more 
heat  it  gives  out  in  burnings  The  trunks 
of  large  trees,  sawn  into  convenient 
^engths  and  then  ^lit  into  billets,  make 
the  best  fuel ;  but  where  wood  is  scaroe 
it  is  found  most  profitable  to  cut  down 
Ae  trees  at  the  age  of  30  or  40  years  at 
most,  when  they  have  acquired  a  con- 
siderable height  of  stem,  but  no  great 
girth.  In  the  woods  which  are  planted 
for  this  purpose  in  France  and  Germany 
Ae  trees  are  drawn  up  by  being  left  close 
together,  and  the  side  branches  ai^  kept 
«ut  to  die  height  of  30  or  40  feet,  so  that 
they  only  spread  out  at  top,  and  the  trunk 
never  acquires  the  size  which  it  would  if 
liie  tree  stood  singly,  and  had  room  to 
spread  out  its  branches. 

In  order  to  judge  of  the  value  of  woods 
in  difierent  soils  die  following  table  may 
be  useful.  It  is  calculated  on  the  sup- 
position that  the  gix)und  is  covered  witii 
trees  as  much  as  it  will  bear. 

The  cord  here  alluded  to  is  5  feet 
Cinches  in  height,  8  feet  long,  and  3  feet 
S  inches  wide,  French  measure,  that  is, 
very  nearly  6  feet  high,  8  feet  8  inches 
long,  and  3  feet  10  inches  wide,  or  200 
cubic  feet  English  measure. 

In  the  following  table  the  tops  made 
into  charcoal  and  me  fkggots  a^  reduced 
to  cords  in  the  proportion  of  four  and  a 
half  cords  of  charcoal-wood  and  550  &g- 
goti  for  one  novdiof  flre»wood. 


enl  ageti  vi  turds* 

Age  of 

On  Poor     Middlioff 

Good 

Yaaw. 

Soils.           Soils. 

Soili. 

10 
15 

l\               % 

f 

20 

3}              9\ 

15 

25 

5\            13^ 

21 

30 

61             I6f 

27 

.     35 

7              21 

35> 

40 

7              241 

42 

50 

6              31 

56 

60 

5             371 
3              41  . 

70 

70 

80 

80 

2              46*^ 

90 

90 

1              48^ 

96 

100 

51 

102 

120 

57 

114 

140 

62 

124. 

160 

•      64 

128. 

200 

67 

1^35 

250 

60 

120 

300 

55 

110 

This  table  is  the  result  of  carefiil  i 
surement  of  woods  cut  down  at  differ^it 
ages ;  and  it  diows  that  the  maximum  in 
poor  soils  is  attained  in  thirty-five  yeara^ 
in  middling  and- good  soils  at  200.  But 
it  also  shows  that  the  increase  of  wood 
per  cent,  in  ten  years  is  grentest  from 
twenty  to  thirtjr  in  poor  soik,  from  fortjr 
to  fifty  in  middling  soils,  and  fh>m 
seventy  to  eighty  in  good  soils ;  so  tluit  it 
never  can  be  profitable  to  allow  any  wood 
which  is  to  be  used  finr  fuel  to  stand  above 
eighty  years. 

In  good  soil  at  tlrirty-five  years*  growtli 
the  \^)od  in  the  tree  has  increased  one 
cord  per  acre  each  year ;  and  the  rate  ofi 
growth  increases  till  the  ninetieth  year, 
after  which  it  begins  to  diminish.  But  it 
must  also  be  taken  into  the  account  that 
wood  of  the  a^  of  seventy,  eighty,  and 
ninety  years  is  of  &r  greater  specific 
gravity  than  that  of  twenty-five  or  tiiirty ; 
and  consequentiy  the  increase  in  bulk  in 
toi  years,  from  eighty  to  ninety,  produces 
more  Aiel  than  the  mere  measure  indi- 
cates. On  good  soils  oaks  and  beech  will 
continue  to  increase  for  200  years ;  but  in 
poor  soils  they  do  not  thrive  after  thir^^ 
five  years,  and  then  they  begin  to  wasta. 

Preparatory  to  making  a  plantation  of 
any  extent  it  is  necesttiry  to  estaUish  a 
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mirseiT'  to  nuse  plants;  for  although 
trees  vhich  are  raised  from  seed  and 
haye  never  been  moved  become  much 
larger  and  finer  than  those  which  are 
transplanted,  it  will  be  found  on  calcula- 
tion that  a  quick  return  is  much  more 
profitable ;  and  as  a  matter  of  economy 
trees  which  have  been  raised  in  a  nursery 
and  transplanted  arrive  sooner  at  a  cer- 
tain growth  than  those  which  are  sown 
on  the  spot  where  they  are  to  remain. 

The  ground  chosen  for  a  nursery 
should  not  have  a  better  soil  than  that  in 
which  the  plants  are  finally  to  be  placed, 
because,  in  that  case,  they  would  most 
likely  suffer,  if  not  perish  altogether. 
The  sur&ce  may  be  enriched  by  some 
manure  to  make  the  seed  vegetate.  If  it 
is  small,  it  may  be  sown  in  drills,  and  the 
acorns  and  hxger  ^eeds  may  be  dibbled 
regularly,  as  beans  are  in  a  garden.  The 
ground  being  kept  very  free  from  weeds 
by  hoeing,  £e  plants  will  rise  regularly, 
and  they  may  be  thinned  out  aner  the 
first  year;  those  which  are  taken  out 
may  be  transplanted  after  cutting  off  the 
tap-root,  in  another  spot  in  the  nursery. 
When  tiie  trees  are  tiiree  or  four  years 
old,  and  have  clean  and  straight  stems, 
the  side  branches  having  been  carefhlly 
pnmcd  ofiP,  they  may  be  transplanted 
where  they  are  to  remain.  The  ground 
should  be  trenched  and  well  dnun^  if  it 
18  wet.  It  is  useful  in  northern  climates 
to  plant  hardy  evergreens,  such  as  the 
Scotch  fir,  amongst  forest-trees,  to  serve 
as  shelter  to  them  while  they  are  tender. 
These  are  called  nurses,  and  are  gradu- 
ally cut  out  as  the  oaks,  ash,  beech,  and 
otiier  more  valuable  trees  grow  up.  If 
the  ground  is  dry,  it  is  only  necessary  to 
dig  a  hole  eighteen  inches  deep  and  a 
yard  in  diameter,  for  each  tree ;  this  is 
to  be  half  filled  up  with  the  loose  earth 
taken  out ;  the  young  tree  is  then  to  be 
placed  on  this  surface  and  its  roots  spread 
out,  the  tap-root  being  cut  off.  The  best 
earth  is  then  carefully  spread  over  the 
roots  and  trod  in  with  the  feet,  and  the 
whole  filled  up  to  the  level  of  the  ground. 
In  wet  situations  the  trees  are  sometimes 
placed  nearly  on  the  surface  of  the 
ground,  and  a  small  mound  of  earth  is 
raised  round  the  stem ;  but  it  is  much 
better  to  drain  the  land  properly,  without 


which  the  plantations  will  never  thrive. 
The  proper  distance  to  plant  oaks  is  ten 
feet  apart  each  way,  with  a  fir-tree  be- 
tween every  two.  In  five  years  half  of 
the  firs  may  be  cut  out  and  the  oaks  pruned 
where  it  is  necessary.  In  fifteen  years  all 
the  firs  will  be  cut  out,  and  the  oaks  will 
be  able  to  protect  one  another.  In 
twenty-five  years  from  transplanting,  half 
of  the  trees  may  be  cut  down,  and  the 
remainder  thinned  out  gradually  as  they 
spread  and  advance  in  growth. 

In  England,  where  crooked  pieces  of 
large  oaks  are  of  value  in  ship-building, 
the  side  branches  are  not  taken  off  higher 
than  fifteen  or  twenty  feet  from  the' 
ground;  and  where  trees  have  plenty  of 
room,  as  in  hedge-rows  or  parks,  this 
may  be  judicious,  but  in  close  plantations 
it  is  of  advantage  to  have  a  long  stem 
without  branches:  in  France  and  Ger- 
many the  branches  are  always  cut  off  to 
the  height  of  thirty  or  forty  feet.  This 
is  done  gradually  as  the  tree  grows. 
When  the  branch  is  very  young  it  may 
be  cut  close  to  the  tree,  and  tiie  bark  wiu 
soon  cover  the  wood  and  obliterate  the 
scar.  When  they  are  larger,  it  is  best  to 
shorten  them  to  a  few  inches  from  the 
stem  the  first  year,  and  cut  them  close 
the  next:  when  a  branch  is  cut  close  in 
a  young  tree,  no  portion  of  it  must  pro- 
ject beyond  the  wood  of  the  stem,  and  if 
a  portion  of  the  bark  of  the  latter  is  cut 
to  make  all  smooth,  it  will  be  no  detri- 
ment, and  the  wound  will  soon  heal 
over,  provided  it  is  done  at  the  proper 
time.  But  if  a  large  branch  is  cut  so 
that  the  bark  cannot  grow  over  the 
wound  in  one  year,  there  is  great  danger 
of  causing  a  &ult  in  the  wood  by  the 
decay  of  the  heart  of  the  branch ;  in  that 
case  it  is  better  to  cut  it  at  some  distance 
from  the  trunk,  and  to  shorten  it  re- 
peatedly till  the  branch  dies  naturaUy 
and  breaks  off.  In  that  case  no  flaw  will 
be  found  in  the  wood.  This  is  the  opera- 
tion of  nature  in  a  close  wood,  whidi  we 
should  endeavour  to  imitate. 

The  laying  out  ground  for  new  plantations 
requires  correct  taste  and  sound  jadgmeut  in 
the  planter ;  he  should  not  only  possess  a 
knowledge  of  the  habits  and  growth  of  each 
description  of  tree,  so  as  to  enable  him  to 
choose  such  as  are  suited  to  the  soil  and  lo- 
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CttUtj,  but  he  moit  know  how  to  lay  oat 
groimd  IB  taoh  a  manner  as  to  promote  the 
floocewfiil  and  rapid  growth  of  the  young 
trees,  and  so  as  to  afford  the  greatest  shelter 
to  the  neighbouring  ooKivated  and  pasture 
lands;  and  lastly,  the  young  plantations 
should  be  grouped,  and  their  boundaries  ar- 
Yiuged  in  sudi  a  manner  as  to  give  the 
greatest  ornamental  effect  to  the  oonntry, — 
tti  object  that  ahnost  every  landowner  of 
taste  considers  of  importance. 

It  has  been  very  much  the  custom  to  plant 
in  narrow  belts,  with  straight  outlines,  but 
BoAing  can  add  less  to  the  scenery  of  an 
estate,  or  be  less  profitable  to  the  owner;  the 
mere  expense  of  keeping  up  the  fences  of 
Barrow  strips  of  planting  very  generally  ab- 
sorbs the  whole  income  tiiat  can  possibly  be 
derived  from  them.  Trees  that  are  planted 
in  Urge  masses  grow  rapidly,  and  become 
timber  sooner,  and  afford  more  shelter  than 
trees  in  narrow  belts,  through  which  the 
wind  blows,  and  injures  them  almost  as 
much  as  if  they  were  exposed  singly  to  its 
Uast. 

GARDEN  HUSBANDRY  is  a  branch 
<jf  Horticulture,  the  object  of  which  is  to 
raise  fhiits,  vegetables,  and  seeds  for 
profit  on  a  smaller  extent  of  ground  than 
18  usually  occupied  for  the  purpose  of 
Affncoltiire. 

The  best  examples  of  this  kind  of  in- 
dustsy  are  found  among  the  market-gar- 
deners near  populous  towns,  particularly 
IxmdoD,  Pans,  and  Amsterdam.  By  the 
application  of  much  manual  labour  and  an 
abundant  supply  of  manure,  they  accele- 
rate the  growth  of  vegetables  and  pro- 
duce them  more  abundantiy  than  where 
manure  is  not  so  easily  obtained,  or  where 
there  is  not  so  large  a  demand  for  the 
produce. 

The  gardeners  near  Paris,  some  of 
whom  have  ^rdens  within  the  outer 
walls  of  the  city,  are  called  MaraieherSf 
^m  tiie  situation  of  their  gardens  in  a 
low  district  which  vras  formerly  a  marsh 
{marais).  The  industn^  of  this  laborious 
dass  is  proverbial.  Their  whole  life  is 
deyoted  to  their  gardens.  They  work  the 
whole  day  in  the  greatest  heat  of  the  sun, 
and  lonff  before  the  rest  of  the  inhabitants 
awake  uey  are  on  their  way  to  the  market 
with  their  produce.    The  soil  in  which 


they  nuse  their  vegetables  is  naturally  a 

C'  sand,  but  by  constant  manuring  it 
be^  converted  into  a  very  rich  mould 
abounding  in  humus.    From  its  poroui 
nature,  and  the  finequent  recurrence  of  drf 
summers,  it  would  produoe  litUe  without 
constant  and  abundant  watering.     The 
raising  of  water  fh>m  numerous  weUa 
dispersed  through  the  grounds,  and  c(m« 
veying  it  to  tbs  growing  plants,  is  the 
most  laborious  part  of  the  woiiL :  during 
the  whole  sununer  this  labour  incessant. 
Iliere  are  large  stone  cisterns  is  in  which 
the  water  is  allowed  to  remain,  that  it 
may  acquire  the  temperature  of  the  air ; 
and  fnm.  these  it  is  carried  by  {upes 
into  various    channels  which   intersect 
the  garden  in  every  direction.     These 
gardeners  divide  the  season  into  three  pe- 
riods.   The  first  begins  in  October,  whm 
they  sow  lettuces  in  a  hotbed,  which  are 
pricked  out  a  month  after,  and  planted 
finally  in  a  sheltered  border  about  the 
end  of  January,  the  ground  having  been 
well  dug  and  abundantly  manur^  with 
very  rotten  dung  taken  from  the  hotbeds. 
At  the  same  time  they  sow  radishes  and 
leeks  among  the  lettuces.    The  radishea 
pe  sold  by  the  end  of  March,  the  lettuces 
in  May,  and  the  leeks  in  June.    Thb 
completes  the  first  season.  The  ground  ia 
now  dug  again,  and  manured  with  freah 
lon^  stable-dung  mixed  with  the  earth  of 
which  the  hotl^  were  formed ;  in  this 
they  plant  alternate  rows  of  endive  or 
scaroUes  (both  varieties  of  chiocMy),  and 
of  cucumbers,whid[i  produce  gherkins  for 
pickling  and  sauces.    The  endive  is  s^ 
m  July,  and  the  small  cucumbers  con- 
tinue to  be  gathered  till  September.     In 
the  third  season,  which  is  the  shortest 
another  digging  and  dunging  is  given, 
after  which  they  sow  radishes  and  small 
winter-salad,  of  which  the  Frendi  have  a 
great  varie^.     Winter  endive  is    alsa 
planted  for  blanching.    From  this  state- 
ment it  appears  that  the  ground  produces 
a  constant  succession  of  culinary  vege- 
tables, and  that  it  is  manured  thrioe  in  mc 
year.    The  great  object  is  to  have  a  rapid 
succession,  and  to  allow  no  plant  to  oc- 
cupy the  ground  long.      Cabbages,  caidi- 
flowers,  asparagus,  artichokes,  and  other 
vegetables  which  remain  a  long  time  oa 
the  ground,  are  cultivated  at  a  greater 
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dktanee  from  Paris,  where  the  land  lets 
H^  a  lower  rate.  Tliese  plants  will  bear 
to  be  oarried  to  a  greater  distance  than  the 
delkate  vegetables  which  are  used  chiefly 
jb  a  raw  state  as  salads.  The  only  per- 
eonial  plant  in  the  gardens  of  the  Ma- 
mchens  is  sorrel,  of  which  there  is  a 
great  consumption.  This  is  continually 
dunged  and  watered  to  accelerate  its 
growth,  and  is  cut  many  times  in  the  sea- 
son. It  must  however  be  allowed  that 
this  forcing  with  manure  and  water,  al- 
tfiough  it  produces  large  and  delicate 
^bres,  does  not  give  the  flavour  which 
belongs  to  vegetaS^les  grown  in  common 
earth,  and  wluch  have  had  a  more  na- 
tural growth. 

The  market-gardens  near  Iiondon  are 
<Hi  a  larger  sctde,  and  if  they  produce 
lewer  salads  and  pq^herbs,  they  produce 
better  and  more  substantial  vegetables, 
and  likewise  a  considerable  quantity  of 
fruit  Mr.  Middletou,  in  his  *  View  of 
the  Agriculture  of  Middlesex'  (London, 
1813),  gives  an  account  of  the  manage- 
ment and  produce  of  the  gardens  near 
London,  which  chiefly  supply  Covent 
Garden  market 

The  best  soil  is  a  moist  alluvial  loam 
dqK)sited  6rom  repeated  overflowings  of 
the  Thames,  which  are  now  prevented 
by  banks  or  dykes.  But  an  increased  de- 
mand for  vegetables  has  caused  much  in- 
ferior soils  to  be  cultivated  as  gardens, 
and  increased  labour  and  manure  have 
sappUed  the  deficieucv  in  natural  fer- 
tility. The  gardeners'^  year  properly  be- 
gins in  autumn,  when  the  land  is  dug»  or 
zaiher  trenched,  and  well  manured.  Va- 
rious vegetables  which  will  be  required 
in  wiuter  are  now  sown,  and  especially 
those  which  are  to  produce  plants  to  be 
set  out  in  spring;  spinach,  onions,  ra- 
dishes, and  winter  salads  are  sown,  and 
when  the  weatiier  is  severe,  are  protected 
hy  a  slight  covering  of  straw  or  mats.  In 
February,  the  cauliflowers  which  have 
been  raised  in  frames  or  under  hand- 
glasses are  planted  out  The  cabbage 
plants  are  pricked  out  The  radishes, 
onions,  and  salads  go  to  market  as  soon 
as  they  are  of  sufficient  size,  and  sugar- 
loaf  cabbages  succeed  them.  As  the  cau- 
liflowers are  taken  off,  tiiey  are  succeeded 
hy  endive  and  celery,  and  the  same  is  the 


case  with  the  cabbages.  Thus  there  v  a 
constant  succession  of  vegetables,  without 
one  moment's  respite  to  the  groundf 
which,  in  consequence  of  continiial  stir- 
ring and  manuring,  maintains  its  produc- 
tive power*  Deep  trenching  in  some  de- 
gree prevents  that  peculiar  deteriorati<m 
of  the  soil  which  would  be  the  conse- 
quence of  the  frequent  repetition  of  simi- 
lar plants.  This  effect  is  most  perceptible 
when  the  plants  perfect  their  seed,  which 
is  seldom  or  never  allowed  to  take  place 
in  market  gardens ;  but  great  attention  is 
paid  to  the  species  of  plants  which  suc- 
ceed each  other  on  the  same  spot.  The 
principle  which  experience  imd  theory 
unite  m  establishing,  is  that  of  avoiding 
the  too  frequent  recurrence  of  plants 
which  belong  to  the  same  natural  fiunilies. 
The  greater  variety  cultivated  in  gardens, 
in  comparison  with  the  c(»nmon  produce 
on  a  arm,  enables  this  principle  to  be 
fully  acted  upon.  Those  sardeners  who 
overlook  this,  and  r^)eatedfy  sow  or  plant 
the  same  kind  of  vegetables  in  the  same 
sjao%  are  soon  aware  of  their  error  by 
me  diminution  of  the  produce,  both  in 
quantity  and  quality,  and  by  various  dis- 
eases which  attack  the  plants,  however 
abundant  mav  be  the  food  6i]q)plied  to 
them,  or  carenil  the  tillage. 

The  principle  on  which  the  gardens 
are  eultivated,  is  that  of  fordng  vegeta- 
tion by  means  of  an  abundant  supply  of 
dung,  constant  tillage,  and  occasional  wa- 
tering. The  whole  sur&ce  is  converted 
into  a  species  of  hotbed ;  and  crop  suc- 
ceeds crop  with  a  rapidity  which  is  truly 
astonishing.  Those  vegetables  which  ar- 
rive at  a  marketable  state  in  the  least 
time  are  always  the  most  profitable,  and 
those  also  for  which  there  is  a  constant 
demand  at  all  times  of  the  year.  Witii 
an  abundant  supply  of  manure,  the  mar- 
ket-gardeners have  no  fear  of  exhausting 
the  soil;  and  dissimilar  vegetables  may 
grow  together  on  the  same  ground.  Trees 
bearing  fruit  may  be  planted  in  rows,  es- 
pecially those  of  the  dwarf  kind;  and 
under  them  those  vegetables  which  do  not 
require  much  sun  may  be  raised  to  ad- 
vantage. This  is  a  very  common  ar- 
rangement in  the  market  gardens  near 
London.  Raspberries,  gooseberries,  and 
currants  arc  planted  in  the  rows  betweoi 
112 
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the  trees.  These  rows  being  thirty  or 
forty  feet  apart,  leave  ample  room  for  ve- 
getables. But  in  those  gardens  where 
the  finest  vegetables  are  raised,  and  par- 
ticularly in  those  which  are  appropriated 
to  the  growth  of  seeds,  no  trees  are  per- 
mitted to  shade  the  ground:  even  the 
hedges,  if  there  are  any,  are  k^t  low  and 
clipped,  that  they  may  not  gye  any 
shaae,  or  harbour  small  birds.  The  mar- 
ket-gardeners near  London  do  not  raise 
many  peas  or  beans,  except  such  as  are 
forced  and  require  glass  frames  to  protect 
them.  The  chief  supply  of  peas  in  the 
season  comes  from  a  greater  distance,  and 
is  the  produce  of  whole  fields  sown  for 
that  purpose  by  the  farmers  within  a  mo- 
derate oistance  of  London.  This  crop 
would  not  be  so  profitable  in  a  confined 
garden  cultivated  at  a  great  expense. 

The  value  of  tho  produce  in  one  year, 
from  an  acre  of  garden-ground  in  the 
most  favourable  situation,  as  stated  by 
Mr.  Middleton,  from  the  account  whict 
he  received  from  a  market-gardener,  is 
almost  incredible.  It  is  as  follows: — 
i-adishes,  10/.;  cauliflower,  60/.;  cab- 
bages, 30/.;  celery  (first  crop),  50/.; 
(second  crop),  40/. ;  endive,  30/. :  making 
a  total  of  220/.  for  the  gross  produce  of 
an  acre  in  twelve  months.  The  expenses 
of  cultivation  are  very  ^reat.  In  inferior 
situations  the  produce  is  much  less,  but 
the  expenses  are  also  somewhat  less. 
When  it  is  considered  that  there  are 
nearly  2000  acres  thus  cultivated,  the  gross 
amount  of  produce  must  be  very  ffreat 

A  garden  should  always  be  laid  out  in 
a  regular  form,  with  narrow  parallel  beds, 
and  paths  between  them.  One  or  more 
roads,  of  sufficient  width  to  allow  a  cart 
to  pass,  should  intersect  these  beds  at 
ri^ht  angles,  for  the  convenience  of 
brmging  manure  and  taking  off  the  pro- 
duce. The  beds  should  not  be  above  six 
feet  wide;  so  that  a  person  may  easily 
pull  up  weeds,  or  gather  the  vegetables 
without  treading  upon  the  beds.  The 
surface-soil  taken  from  the  paths  serve  to 
raise  the  beds,  and  in  retentive  soils  may 
carry  off  the  superfluous  water  after  sud- 
den and  violent  rains.  The  whole  ground 
should  have  been  trenched  two  spits  deep 
or  more;  and  this  trenching  should  be 
frequently  repeated,  to  mix  the  upper 


with  the  under  part  of  the  soil,  and  dis- 
tribute  the  decomposed  dung  throughout 
the  whole  depth.  Thus  in  time  a  rich 
black  mould  will  be  produced,  in  which 
every  kind  of  vegetable  will  grow  most 
rapidly.  For  early  plants,  and  those 
which  are  used  in  winter,  and  require  to 
be  protected  from  frost,  narrow  beds  are 
njade  Ijing  in  a  direction  east  and  west, 
and  sloping  towards  the  south,  with  the 
north  side  raised  high,  so  that  their  sur- 
face forms  an  angle  of  twenty  or  thirty 
degrees  with  the  horizon.  This  gives 
the  plants  a  protection  from  the  norlli 
winds,  and  exposes  them  more  to  the  in- 
fluence of  the  sun.  In  very  frosty  wea- 
ther, these  beds  are  covered  with  mats  or 
loose  straw.  We  do  not  mention  frames 
covered  with  glass,  as  they  belong  to  a 
higher  kind  of  horticulture :  but  a  mode- 
rate hotbed  made  with  fresh  dung,  and 
covered  with  mats  laid  over  hoops,  is  in- 
dispensable for  the  raising  of  early  vege- 
tables. By  these  means  radishes  and  va- 
rious salads  may  be  raised  very  early  in 
the  spring,  and  sometimes  in  mild  win- 
ters, without  any  interruption  during  the 
whole  year. 

An  abundant  supply  of  manure  is  in- 
dispensable in  a  market-garden,  and  this 
can  generally  be  obtained  in  lar^  towns 
at  a  trifling  exi>ense.  The  neighbour- 
hood of  a  town  is  therefore  a  necessary 
circumstance  towards  the  production  of 
the^  crop,  as  well  as  its  sale.  It  would 
be  impossible  to  make  a  sufficient  quan- 
tity of  manure  by  means  of  the  horses 
wnich  are  employed  to  carry  the  produce 
to  market;  and  the  extent  of  land  usually 
laid  out  in  garden-ground  could  not  raise 
sufficient  f(X)d  for  cattle,  without  taking 
up  a  space  which  may  be  more  profitably 
employed.  The  only  animal  which  can 
be  kept  to  advantage  by  a  gardener  is  a 
pig.  This  animal  will  live  well  on  the 
ofl'al  of  vegetables ;  and  the  gardens  of 
cottagers  could  not  well  be  kept  in  a  fer- 
tile state  if  it  were  not  for  the  manure 
made  by  the  pigs. 

The  market-gardeners  about  Amster- 
dam are  mostly  Jews,  and  the  vegetables 
which  they  bnng  to  market  are  similar 
to  those  of  the  London  or  Paris  gar- 
deners; but  they  excel  particularly  in 
raising  cauliflowers,  large  white  cabbages 
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fi)r  making  saur-kraut,  a  dish  much  re- 
j^ied  in  3ie  winter  by  the  Dutch  and 
Germans  [Cabbage],  French  beans,  cu- 
cumbers, and  melons.  They  raise  these 
last  in  such  abundance,  that  heaps  of 
them  are  sold  in  the  markets  at  a  very 
low  rate.  They  also  excel  in  the  forcing 
of  early  peas  and  beans,  and  in  the  ge- 
neral management  of  hotbeds. 

The  profits  of  a  garden  near  London, 
of  the  extent  of  ten  or  twelve  acres,  are  as 
great  as  that  of  a  farm  of  ten  times  the 
extent  cultivated  in  the  best  manner, 
without  the  help  of  purchased  manure. 
But  if  manure  can  be  obtained  at  a  rea- 
sonable rate,  as  is  often  the  case  in  great 
thorough&res,  where  many  horses  are 
kept  for  public  conveyances,  although 
there  be  no  immediate  demand  for  vege- 
tables, a  garden  may  be  very  profitably 
cultivated,  entirely  for  the  purpose  of 
raising  seeds.  This  branch  of  industiy  is 
the  more  worthy  of  notice,  as  it  may 
enable  a  cottager  to  improve  his  situation 
greatly  by  the  produce  of  a  small  garden 
or  allotment  of  land.  The  demand  for 
seeds  of  all  the  most  common  productions 
of  a  garden,  and  especially  of  flowers,  is 
great  beyond  belief,  and  the  profit  of 
those  who  retail  them  in  small  quantities 
is  so  great  that  they  can  afford  a  liberal 
price  to  those  who  raise  them  with  proper 
care  so  as  to  keep  the  varieties  distinct. 

In  some  agricultural  districts  it  is  the 
custom  for  the  labourers  to  plant  turnips 
in  their  gardens  in  November,  in  order  to 
obtain  the  seed  in  time  for  sowing  in  the 
next  year.  They  choose  the  soundest  and 
best  shaped,  and  by  attention  in  keeping 
the  ground  clean,  and  allowing  only  one 
sort  to  go  to  seed  within  a  certain  dis- 
tance, they  produce  a  better  seed  than  the 
j&rmer  could ;  because  the  labourer  and 
Ms  fiunily  having  their  garden  constantiv 
in  view,  can  more  easily  keep  off  bircfe 
and  watch  the  ripening  of  the  seed,  so  as 
to  allow  it  to  come  to  perfect  maturity, 
without  danger  of  the  pods  bursting,  and 
fihediting  the  seed  from  being  left  too 
long.  Thus  they  can  collect  a  bushel  or 
two  of  excellent  seed  from  a  small  portion 
of  land ;  and  this,  at  the  price  of  a  guinea 
a  bushel,  which  is  cheaper  to  the  mrmer 
than  if  lie  ndsed  it  himself,  or  purchased 
it  of  the  seedsman,  is  a  very  profitable 


crop  to  the  labourer.  An  industrious  cot- 
tager, without  losing  any  time,  with  the 
help  of  his  wife  and  children,  may  much 
increase  his  comforts  in  this  manner, 
while  at  the  same  time  he  trains  his  chil- 
dren to  habits  of  industry.  To  no  class 
of  men  would  a  knowledge  of  garden 
husbandry  be  more  useful.  The  improve- 
ment which  may  be  made  in  the  condition 
and  character  of  the  poor,  by  combining 
in  their  education  a  knowledge  of  the 
most  common  arts  of  life  with  that  of  let- 
ters, which  is  often  the  only  thing  taught 
in  schools,  must  be  evident  to  every  man 
who  has  reflected  on  the  subject ;  and  of 
all  these  arts  the  most  generally  useM 
amongst  an  agricultural  population  is  the 
art  of  horticidture.  The  cottager  who  is 
acquainted  with  the  means  of  raising 
early  garden  produce,  who  can  gran 
young  trees,  who  knows  what  plants  may 
be  propagated  with  a  littie  care,  and  be 
readily  sold  when  in  perfection,  can  em- 
ploy his  labour  with  a  double  advantage. 
And  many  a  man,  from  a  very  small  be- 
ginning, has,  with  a  moderate  share  of 
judgment  and  prudence,  raised  himself  to 
independence,  if  not  to  affluence ;  while 
he  that  plods  on  in  the  beaten  track,  like  a 
horse  in  a  mill,  ends  his  days  in  ignorance 
and  poverty. 

The  great  superiority  of  those  schools 
which  have  been  establishe4  to  teach  the 
children  of  the  poor  to  work  as  well  as 
to  read,  over  those  which  teach  book 
knowledge  only,  is  indisputable.    A  boy^ 
who  can  manage   a  little  garden,  wh]»^ 
takes  a  pleasure  in  watching  the  seed  lie  > 
has  sown,  who  plucks  out  every  weed  as  - 
soon  as  it  appears,  and  who  prides  h^- 
self  on  the  fruit  and  vegetables  whicli^fae 
can  place  on  his  father's  table,  is  more 
advanced  in  his  education  than  he-  who » 
can  only  read  and  write,  however  weH  he 
may  do  both. 

Many  plans  have  been  proposed  for  the 
distribution  of  the  crops  m  a  cottage  gar-  - 
den ;  but  none  of  them  are  suited  to  every 
situation.  Much  depends  on  the  nature  - 
of  the  soil,  which  may  be  better  suited; 
to  one  kind  of  produce  than  ano^r  ^  and 
also  to  the  demand  for  an^F  peculiar 
class  of  vegetables.  New  sorts  may  often 
be  introduced  with  advantage.  The 
raising  of  any  useful  plant  witii  great 
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oare  will  often  gire  a  rasn  a  repatation, 
whick  makes  it  advantageous  to  him  to 
tonfise  himself  to  these  principally^  and 
laise  them  in  the  greatest  perfection.  An 
Bgenioas  man  iiill  find  out  what  is  most 
for  his  own  advantage ;  and  from  the  list 
of  plants  which  maj  be  cultivated  for 
ornament  or  for  use  a  selection  may  be 
made  which  may  be  well  suited  to  the 
ntoationof  the  ground  and  the  circum- 
•tanoes  of  the  grower.  The  practice  of  the 
market-gardeners  may  be  examined  with 
advantage ;  and  long  experience,  with  the 
test  of  profit,  will  lay  down  better  practical 
rales  tnan  the  most  plausible  theories. 

An  allotment  of  land  such  as  is  now 
very  frequentiy  given  to  agricultural  la- 
bourers with  the  laudable  intention  of 
making  them  more  industrious  and  inde- 
pendent of  parochial  relief,  may  be  cul- 
tivated to  great  advanta^  by  applying 
judiciously  the  general  prmciples  of  gar- 
den husbandry.  There  are  rew  cottages 
which  have  not  already  attached  to  them 
a  small  garden  of  a  few  perches,  in  which 
common  vegetables,  such  as  cabbages, 
onions,  and  early  potatoes,  are  rai^. 
The  same  vegetables  may  continue  to  be 
cultivated  there,  provided  the  situation  is 
more  convenient  from  its  proximity  to  the 
cottage,  or  a  small  part  of  the  allotment 
may  be  set  apart  every  year  for  this  pur- 
pose, so  as  to  change  the  crops,  which  is 
always  an  advantage.  But  the  remainder 
of  the  allotm^it  should  be  cultivated  on 
a  regular  plan,  as  a  fiirra  in  miniature, 
with  this  difference,  that  a]l  the  opera- 
tions should  be  performed  with  the  minute 
attention  of  a  gardener.  Potatoes  and 
wheat,  if  the  soil  is  not  too  light  for  the 
latter,  or  rye,  in  very  sandy  soils,  will  be 
the  principal  crops,  being  immediately 
iteoessary  to  the  support  of  the  family. 
These  crops  have  sometimes  been  recom- 
mended to  be  raised  in  every  alternate 
year ;  but  whatever  be  the  tillase  or  ma- 
nuring, there  are  few  soils  which  will  not 
ioon  be  reduced  in  fertility  by  tiiis  con- 
stant succession.  One-fouitfa  of  the  land 
in  wheat,  and  one-fourth  in  potatoes,  is  the 
Qtmost  which  can  be  profitably  cultivated 
in  one  year.  The  remaining  half  of  the 
allotment  must  produce  pnl^,  roots,  and 
green  crops,  by  which  animals  may  be 
led  and  manure  collected.    An  allotment  I 


of  three  acres  will  enable  a  cottager  to 
keep  a  cow,  by  having  a  portion  of  it  in 
clover  or  other  arti&ial  grass.  In  the 
*  Farmer's  Magazine'  for  February,  1802 
(p.  d8),  thereis  an  article  drawn  up  by  Mr. 
John  Sinclair,  in  which  it  is  shown  how 
this  may  be  effected  without  difficulty. 
But  as  the  allotments  usually  given  to 
labourers  s^dom  exceed  half  an  acre,  or 
at  the  most  an  acre,  the  keeping  of  a  cow 
is  out  of  the  question;  and  the  only 
animal  which  can  be  pn^tably  reared 
and  fiitted  is  the  pig,  to  which  we  sbaSl 
therefore  confine  our  observations.  By 
means  of  pigs  the  cottajger  may  greatiy 
increase  the  profit  which  can  be  made 
fipom  his  allotment  of  land,  keeping  m  at 
the  same  time  a  prefer  degree  of  fertiuly. 
One-half  of  his  land  must  be  cultivated  to 
feed  his  pigs ;  besides  the  smaller  potatoes 
which  remain  when  the  finest  and  best 
are  taken  out  for  the  use  of  the  fomily,  he 
may  give  them  beans,  barley,  carrots, 
^rsnips,  and  turnips,  especially  the  Ruta 
Baga,  or  Swedish  turnip;  and  all  the 
straw  must  be  used  for  litter.  If  this  be 
strictiy  attended  to,  the  greatest  possible 
profit  will  be  made  from  the  hmd,  with- 
out any  danger  of  its  being  exhausted 
and  losing  its  fertility.  The  rotationa 
will  therefore  be — potatoes,  with  a  great 
quantity  oi  manure;  then  barley;  tiien 
peas,  beans,  carrots,  parsnips,  and  Swedish 
turnips,  manured ;  and  after  these  wheat 
The  application  of  the  garden  husbandry 
must  be  in  the  preparation  of  the  soil  by 
deep  trenching  and  digging,  carefiilly 
drilling  or  dibbling  all  the  seeds  in  rows, 
stirring  the  soil  between  the  growing 
plants,  and  keeping  the  ground  clear  <» 
weeds  by  the  hand  and  the  hoe.  These 
last  are  the  most  essential  part  of  the  cul- 
tivation, and  are  to  be  performed  by  the 
wife  and  children.  By  daily  attentioB 
to  the  progress  of  the  plants,  and  con- 
tinual assistance  at  critical  periods,  scnnfi- 
times  thinning  out,  and  at  other  timefe 
transplanting  to  produce  an  equal  crop, 
and  treating  every  plant  as  if  it  were  a 
rare  plant  in  a  garden,  the  ground  may  be 
made  to  produce  more  than  double  iniat 
the  most  attentive  former  could  expect 
on  a  lar^r  scale.  The  additional  labocm 
which  IS  all  light,  costs  the  cottager 
nothing;  but  the  fkrmer  could  not  afifoid 
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to  pay  for  it  at  the  nsoal  rate  of  waget. 
If  ke  could  find  hands  to  do  it,  he  could 
not  ensiure  the  minute  attention  which  is 
iiatuially  api^ied  when  the  labourer  is  to 
reeeiTe  all  the  adyantBge  himselfl  The 
comfort  whidi  a  well-managed  allotment 
ffives  to  a  labourer  with  a  numerous 
limily  is  hardly  creitible  by  those  who 
haTe  not  witnessed  it;  and  if  there  were 
less  profit,  it  would  still  be  hig^y  bene- 
fieiai^  in  a  moral  and  pc^licfd  point  of 
▼iew,  that  eariy  habits  of  industry  should 
be  encounged,  and  that  the  temptations 
which  arise  from  want  of  employment 
tliotiid  be  taken  away  from  the  young  by 
the  useifrd  and  healthy  occupations  of  the 


The  allotment  system  has  greatly  increased 
^  late  years,  diiefly  throagh  the  exertions 
<rf  the  Laboiurers*  Friend  Society.  A  short 
time  ago,  it  was  calcolated  that  the  number 
of  allotment  tenuits  in  the  united  kingdom, 
was  not  less  than  two  hundred  thousand,  a 
large  number,  but  insignificant  when  com- 
pared with  the  numbers  who  are  morally  and 
^y^jally  beaefttted  by  the  system.  The 
wives  and  families  of  the  allotment  holders, 
wifl  alone  augment  that  number  to  upwards 
of  a  milHon  of  human  beings,  with  every 
probability  of  the  number  rapidly  increas- 
ing. 

GRASS  LAND  may  be  divided  into 
water-meadows,  upland  pastures,  and  ar- 
tificial grasses.  The  first  are  treated  of 
mider  Irrigation  :  the  nature  and  ma- 
nagement of  tiie  two  last  we  shall  here 
briefly  describe.  Upland  pastures  are 
portions  of  hmd  on  which  the  natural 
grasses  grow  spontaneously,  varying  in 
<^aantity  and  quality  with  the  soil  and 
situation.  The  i^ants  which  form  the 
natural  sward  are  not  confined  to  the 
fiuaaily  of  the  gramiueae,  but  many  other 
plants,  chiefly  with  perennial  roots,  form 
part  of  the  nerbi^.  In  the  richest  soils 
die  variety  is  exceedingly  great  When 
a  sod  is  taken  up,  and  all  the  plants  on  it 
are  examined,  the  i^cies  will  be  found 
more  numerous  than  we  should  have  be- 
l^v^  possible  ;*  and  in  the  same  ground 

*  In  a  tod  of  grasa  takes  from  Selbonie  Com- 
■Km.  tike  folio  wioff  grvutea  were  foand : — Plautngo 
laneeolata,  Agroatn  canillaris,  Aveaa  fluveiicpns, 
DaotylU   glomerate,    Fe«tiica   durhiscula.   Poa 


the  plants  will  vary  in  difllerent  years,  m 
as  to  induce  one  to  conclude,  that,  likt 
most  other  herbaceous  plants,  the  graSMS 
degenerate  wher  they  nave  grown  fbr 
long  time  on  the  same  spot,  and  that 
kind  of  rotation  is  established  by  nature. 
It  is  chiefly  in  those  pastures  where  the 
grasses  are  allowed  to  ^wtill  they  form 
their  seed  that  tiiis  is  observable;  for 
when  they  are  dosely^fed,  and  not  al- 
lowed  to  ^oot  out  a  seed-stem,  they  are 
less  subject  to  degenerate  and  disappear. 
This  may  be  a  reason  why  expenencedi 
dairymen  are  so  unwilling  to  allow  thdr 
best  pastures  to  be  mown  for  hay.  They 
pretend  that  the  foed  is  deteriorated  In 
the  next  year,  and  that  inferior  grassea 
are  introduced  which  injure  the  quality 
of  their  butter  and  cheese.  Close  feeding 
is  always  considered  as  the  most  advan- 
tageous, both  to  the  cattle  and  the  pro- 
pnetor. 

The  only  way  in  which  a  pasture  caa 
be  profitable  is  by  feeding  stock ;  and  its 
value  is  in  the  exa6t  proportion  to  the 
number  of  sheep  or  cattle  which  can  be 
fed  upcm  it  in  a  season.  Extensive  pas- 
tures are  often  measured  only  by  their 
capacity  in  this  respect  Thus  we  speak 
of  downs  for  1000  sheep ;  and  in  Swit- 
zerland and  other  mountainous  countriea 
they  talk  of  a  mountain  of  40,  60,  or  100 
cows,  without  any  mention  <^  extent  in 
acres. 

When  a  pasture  is  naturally  rich,  tiie 
only  care  required  is  to  stock  it  judicioosly, 
to  move  the  cattle  frequentiy  ftim  one  spot 
to  another  (for  which  purpose  indosiuws 
well  fenced  are  highly  advantageous),  aadl 
to  eradicate  certain  plants  which  are  useleM 
or  noxious,  such  as  docks  and  thisties,  fiinei, 
broom,  briars  and  thorns,  which,  not  bemg 
touched  by  the  cattie  as  long  as  they  have 
better  food,  would  increase  and  overrun  tha 
ground,  and  take  up  a  space  which  would 
be  more  profitably  occupied  by  good  her- 
bage. The  dung  of  the  cattie  also,  when 
left  in  heaps  as  it  is  dropped,  kills  thra 
grass  and  introduces  coarse  and  lesa 
palatable  plants.  This  must  be  carefhlly 
beat  about  and  spread,  or  carried  together 

anaaa,  Cyuosurus  cristatus,  Trifolium  repen% 
Orepis  teetorum,  Achilea  millefolium,  Galiuoi 
verum,  Hypochsorls  radicata,  Hieracium  piloeeUa» 
Hiymus  serpyllum.    C^urUa  On  (TroMM.) 
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in  heaps  to  make  composts  with  earth,  to 
manure  the  poorer  meadows  or  the  arable 
land.  All  that  is  required  in  rich  pastures 
in  which  cows  and  oxen  are  fed,  and 
which  are  properly  stocked,  is,  to  prevent 
the  increase  of  the  coarser  and  less  nutri- 
tive  plants.  Weediog  is  as  important  in 
grass  as  in  arable  land;  and  if  it  is 
neglected,  the  consequence  will  soon  be 
observed  by  the  "inferior  quality  of  the 
feed.  The  urine  of  the  cattle  is  the 
manure  which  chiefly  keeps  up  the  fer- 
tility of  grass  land ;  and  although  in  hot 
and  dry  weather  it  frequently  bums  up 
^e  grass  where  it  falls,  when  it  is  diluted 
bywiowers  the  improved  appearance  of 
the  sur&ce  shows  that  its  effect  has  not 
been  detrimental.  To  enrich  poor  mea- 
dows there  is  no  manure  so  effective  as 
diluted  urine,  or  the  drainiugs  of  stables 
and  dung-hills. 

When  pastures  are  poor,  and  the  her- 
bage is  of  a  bad  qualily,  the  cause  is  to  be 
sought  for  in  the  soil.  A  poor  arid  soil 
is  not  fitted  for  grass,  nor  one  which  is 
too  wet  from  the  abundance  of  springs 
and  the  want  of  outlet  for  the  water. 
These  defects  can  only  be  remedied  by 
expensive  improvements.  A  soil  which 
is  too  dry  may  be  improved  by  cultivation 
and  judicious  manuring ;  but  for  this  pur- 
pose it  must  be  broken  up  and  treated  for 
some  time  as  arable  land :  and  it  may  be 
a  question  whether  or  not  the  expense  of 
improving  the  soil  will  be  repaid  by  the 
superior  quality  of  the  pasture  when  it  is 
again  laid  down  to  grass.  In  general  the 
poor  light  soils,  if  they  are  worth  culti- 
vation, answer  better  as  arable  land, 
especially  where  the  turnip  husbandry  is 
well  understood.  The  low  wet  clay  soils 
may  be  converted  into  good  pastures  by 
draining  them  well;  and  the  improve- 
ment thus  produced  is  so  great,  that 
judicious  draining  in  such  soils  is  the 
most  profitable  investment  of  capital. 

When  old  meadows  have  been  neglected, 
or  too  often  mown,  without  being  recruited 
by  manure  or  irrigation,  they  are  often 
overrun  with  moss  or  rushes,  and  produce 
nothing  but  a  coarse  sour  gross.  In  that 
case,  besides  draining  it  if  required,  the 
land  must  be  broken  up  and  undergo  a 
regular  course  of  tillage,  imtil  the  whole 
of  the  old  sward  is  destroyed,  and  a  better 


collection  of  grasses  cover  its  sur&ce.  If 
this  be  done  judiciously,  the  pasture  will 
not  only  be  greatiy  improved  in  the 
quality,  but  also  in  the  quantity  of  the 
grass.  There  is  a  natural  prejudice  against 
the  breaking  up  of  old  grass  land.  This 
has  arisen  from  the  improper  manner  in 
which  it  is  frequentiy  effected.  The 
sward  when  rotten  is  a  powerful  manure, 
and  produces  great  crops  of  corn.  These 
tempt  the  farmer  to  repeat  the  sowing  of 
com  on  newly  broken  up  lands.  The 
fertility  is  reduced  rapidly;  and  when 
grass  seeds  are  sown  after  several  crops  of 
corn,  the  soil  has  been  deprived  of  a  great 
portion  of  the  himius  and  vegetable  matter 
which  is  essential  to  the  growth  of  rich 
grass.  The  proper  method  of  treating 
grass  land,  broken  up  to  improve  it,  is  to 
take  no  more  com  crops  than  will  pay  the 
expense  of  breaking  up,  carting  earth, 
lime,  or  other  substances  upon  it,  to  im* 
prove  the  soil,  and  to  lay  it  down  to  grass 
again  as  soon  as  the  old  sward  is  fully 
destroyed. 

If  tiie  soil  is  fit  for  turnips,  no  better 
crop  can  be  sown  to  prepare  for  the  grass 
seeds,  which  should  be  sown  without  a 
corn  crop,  except  where  the  sun  is  power- 
ful, and  ^e  seed  is  sown  late  in  spring : 
but  autumn  is  by  far  the  best  season  for 
sowing  grass  seeds  for  permanent  pasture. 
Turnips  of  an  early  kind  may  be  sown  in 
May,  and  fed  off  with  sheep  m  August  or 
September;  and  the  ground  being  only 
very  slightiy  ploughed,  or  rather  scarified, 
and  harrowed  fine, the  seeds  maybe  sown 
and  rolled  in.  The  species  of  grasses  sown 
must  depend  on  the  nature  of  the  soil ;  but 
it  is  impossible  to  be  too  choice  in  the 
selection.  That  mixture  of  chaff  and  the 
half-ripe  seeds  of  weeds,  commonly  called 
hay  seeds,  which  is  collected  from  the 
stable  loftis,  should  be  carefully  rejected, 
and  none  but  seeds  ripened  and  collected 
on  purpose  should  be  sown.  The  Tri- 
folium  repens  (white  clover),  the  Tri- 
folium  medium  (cow  grass),  Medicago 
lupinula  (trefoil),  Lolium  perenne  (rye- 
grass), the  poas  and  festucas,  are  the  b^t 
kinds  of  grasses.  A  very  easy  way  of 
obtaining  good  seed  is  to  Keep  a  piece  of 
good  meadow  shut  up  from  the  cattle 
early  in  spring,  carefully  weeding  out 
any  coarse  grasses,  and  letting  the  best 
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arrive  at  full  maturity;  then  mow  and 
dry  the  crop,  and  thi^esh  it  out  upon  a 
cloth.  I^  will  give  the  best  mixture 
of  seeds ;  but  some  of  the  earliest  will 
have  been  shed,  and  these  should  be  col- 
lected separately,  or  purchased  from  the 
seedsmen.  Before  winter,  the  ground 
"will  already  be  covered  with  a  fine  green, 
if  the  seed  has  been  plentiful.  The  quan- 
tity per  acre  of  the  mixed  seeds  should 
not  l^  less  than  30  or  40  pounds  to  ensure 
a  close  pile  the  next  year.  If  the  soil  is 
not  naturally  rich,  liquid  manure,  or  urine 
diluted  with  water,  should  be  carried  to 
the  field  in  a  water-cart,  and  the  youijg 
grass  watered  with  it.  This  will  so  in- 
vigorate the  plants,  that  they  will  strike 
and  tiller  abundantly.  They  should  be 
fed  off  by  sheep,  but  not  too  close.  The 
tread  of  the  sheep  and  their  urine  will 
tend  to  make  the  pile  of  grass  close ;  and 
the  year  after  this  the  new  pasture  will 
only  be  distinguished  from  the  old  by  its 
veidure  and  freshness. 

In  some  soils  which  are  not  congenial 
to  grass  the  seed  does  not  take  so  well  as 
in  others;  and  there  is  a  great  difficulty 
in  producing  a  good  sward.  In  this  case 
recourse  may  be  had  to  planting,  or,  as 
some  call  it,  inoculating  grass.  This  is 
done  by  taking  pieces  of  sward  from  an 
old  meadow,  and  spreading  them  over  the 
sur&ce  of  the  land  to  be  laid  down,  after 
it  has  been  ploughed  and  prepared  in  the 
same  manner  as  it  would  be  to  receive 
the  seed.  The  turf  of  the  old  meadow  is 
taken  up  with  a  peculiar  instrument  in 
strips  two  inches  wide,  and  these  strips 
are  cut  across  so  as  to  form  little  square 
pieces,  which  are  spread  over  the  groimd, 
leaving  about  five  or  six  inches  of  interval 
between  every  two  pieces.  The  heavy 
roller  presses  mem  into  the  ground.  These 
tufts  soon  spread  and  fill  up  all  the  inter- 
nals with  a  complete  old  sward.  This  is 
a  very  effectual  and  certain  method  of 
producing  a  permanent  pasture.  Some 
attention  is  required  to  prevent  weeds  in 
the  intervals  between  the  tufts  at  first :  by 
goii^  over  the  field  with  a  narrow  hoe  all 
'wee&  may  be  easily  kept  down ;  and  the 
roots  and  tillers  of  the  grass  soon  fill  up 
the  vacant  spaces. 

The  fertility  produced  by  grass  which 
kfed  by  cattle  and  sheep  Ims  given  rise 


to  the  practice  of  converting  arable  land 
to  pasture  for  a  certain  time  in  order  to 
recruit  its  strength.  The  old  notion  was 
that  the  land  had  rest,  which  by  h  con- 
fusion of  ideas  was  associated  with  the 
rest  of  the  labourers  and  the  horses. 
Ploughing  was  called  working  the  land ; 
and  some  men  talked  of  worBng  out  the 
heart  of  the  land  by  ploughing.  That 
the  ploughing  of  land  does  not  diminish 
the  productive  power  of  all  soils  that  are 
fit  for  cultivation  will  be  readily  allownl. 
The  sea-sand  no  doubt,  where  a  few  bents 
have  taken  root,  would  not  be  improved 
by  being  stirred;  neither  would  very 
light  soils  under  a  burning  sun ;  but  in 
our  moist  climate  there  is  seldom  any 
danger  of  over-ploughing.  The  land,  by 
being  in  ^rass,  has  much  vegetable  matter 
added  to  it  from  the  fibres  of  the  roots 
which  die  and  decay,  as  well  as  from  the 
other  parts  of  the  grass,  which  draw 
nourishment  from  the  atmosphere  and 
impart  it  to  the  roots.  Thus  m  time,  an 
accumulation  of  humus  is  formed ;  and 
when  the  land  is  ploughed,  the  rotting  of 
the  sward  greatiy  increases  it.  Every 
species  of  plant  thrives  well  in  this  im« 
proved  soil ;  and  the  vijgour  of  the  growth 
IS  ascribed  to  the  recruiting  effects  of  rest, 
by  a  fancied  analogy  with  the  animal 
muscle,  which  is  invigorated  by  occa- 
sional inaction. 

But  setting  aside  theory,  it  is  well  known 
that  land  which  has  been  some  years  in 
grass  is  improved  in  fertility.  The  con- 
vertible system  of  husbandry  takes  ad- 
vantage of  this  fact ;  and  all  its  art  con- 
sists in  reproducing  a  good  pasture  with- 
out loss  of  time,  £^r  having  reaped  the 
benefit  of  the  fertility  imparted  to  the 
land  during  three  or  four  years  when  it 
was  in  grass.  Good  pasture  is  very  pro- 
fitable; so  are  good  crops:  by  making 
the  one  subservient  to  tiie  other,  the 
fiirmer  who  adopts  the  convertible  system 
is  enabled  to  pay  higher  rents,  and  still 
have  a  better  profit  than  those  who  ad- 
here to  a  simple  rotation  of  annual  crops. 

When  an  arable  field  is  sown  with  the 
seeds  of  grasses  and  other  plants  which 
give  herbage  for  catUe,  it  is  called  an 
artificial  meadow,  and  the  various  plants 
which  are  raised  are  all  called  artificia. 
grasses,  although  many  of  them  have  d#» 


Digitized  by  VjOOQ IC 


0BA8B  LAND. 


[  m  ] 


OSA86  LAND. 


boCtnkal  title  to  the  name  of  grass,  such 
m  elover,  sainfoin,  lucern,  and  many 
ethers,  which  produce  the  best  pastures 
and  the  finest  hay. 

In  laying  down  a  field  to  grass  fbr  a 
tetj  few  years  the  mode  of  proceeding  is 
somewhat  different  firom  that  which  is 
recommended  for  prodiwing  a  permanent 
jpasture.  Clover  in  this  case  is  always 
a  principal  plant,  hoih  the  red  and  the 
wmte ;  these,  wi^  annual  or  perennial 
rye  grass,  are  sown  with  a  crop  of  com  in 
spring,  and  begin  to  show  themselyes  befbre 
harrest  The  grasses  are  often  mown  the 
first  year  after  they  are  sown,  on  account 
of  the  abundance  and  value  of  the  red 
cloyer,  but  the  best  farmers  recommend 
the  depasturing  them  with  sheep,  to 
strengthen  the  roots  and  increase  the 
bulk.  Various  circumstances,  such  as  a 
greater  demand  for  oloTer  hay,  or  fi>r  fkt 
cattle,  may  make  mowing  or  fboUng  most 
profitable;  but  when  there  is  not  a  de- 
cided advantage  in  making  hay,  feeding 
should  always  be  preferred.  At  all 
events  the  great  object  of  the  farmer 
should  be  to  haTe  his  land  in  good  heart 
and  tilth,  and  tree  fh>m  weeds,  when  the 
grass  is  sown.  If  his  grass  is  good,  he  is 
certain  of  good  crops  alter  it  with  little 
trouble  or  manure. 

The  seeds  usually  sown  on  an  acre, 
when  the  land  is  laid  down  to  grass,  are 
as  fellows : — Red  clover,  12  lb. ;  white, 
6  lb. ;  trefeil,  4  lb. ;  rib  grass,  2  lb. ;  and 
2  pecks  of  Pace3r's  rye  fprass.  Sometimes 
cockfeot  grass  (Dactylis  fflomerata)  and 
cow  grass  (Trifblium  medium)  are  added. 
This  is  for  a  field  intended  to  remain  feur 
or  five  years  in  ^rass. 

The  mtroduction  of  artificial  meadows 
in  districts  where  the  soil  seemed  not  well 
adapted  for  pasture,  has  greatiy  increased 
the  number  of  catUe  and  sheep  reared 
and  fattened,  and  has  caused  greater  at- 
tention to  be  paid  to  the  means  of  im- 
S roving  the  breeds  of  both.  Thus  a 
Duble  advantage  has  arisen :  the  public 
is  benefited  by  an  increased  supply,  and 
the  fiirmer  is  rewarded  by  an  additional 
source  of  profit. 

In  the  neighbourhood  of  large  towns 
tiliere  are  many  meadows,  which,  without 
bdng  irrigated,  are  mown  every  year,  and 
only  fed  between  hay  harvest  and  the 


next  spring.  These  require  fi-ectueat 
manuring  to  keep  them  in  heart,  and  witii 
this  assistance  they  produce  great  crops 
of  hay  every  year.  The  managenient  oi 
this  grass  land  is  well  understood  in 
Middlesex.  Sometimes  the  meadows  are 
manured  with  stable-dung  which  has 
been  laid  in  a  heap  fer  some  time,  and 
been  turned  over  to  rot  it  equally.  Tbkt 
is  put  on  soon  after  the  hay  is  cut,  and 
the  rains  of  July  wash  the  dung  into  die 
ground ;  but  if  a  very  dry  and  hot  stan- 
mer  fdlows,  littie  benefit  is  produced  by 
the  dung,  which  is  dried  up,  and  most  of 
the  juices  evaporated.  A  better  method 
is  to  make  a  compost  with  earth  ai^ 
dung,  and  where  it  can  be  ee^y  obtained, 
with  chalk,  or  the  old  mortar  of  build- 
ing pulled  down.  The  best  earth  is  tkat 
which  contains  most  vegetable  matter; 
and  as  many  of  these  m^ows  are  on  a 
stiff  clay  soil,  which. requires  to  be  kept 
dij  by  open  drains  and  water-furrows,  the 
soil  dug  out  of  these  and  carted  to  a 
comer  of  the  meadow  makes  an  excel- 
lent foundation  fer  the  compost  It  m 
sometimes  useful  to  though  furrows  at 
intervals  to  take  off  the  superfiuous  sms 
fiice-water  in  winter;  the  earth  ^iib 
raised  by  the  plon^  »  excellent  to  mix 
in  the  compost ;  having  been  turned  ov«r 
with  dung,  sweepings  <^  streets,  or  any 
other  manure,  so  as  to  form  a  unifbraa 
mass,  it  is  ^read  over  the  land  in  winter ; 
and  in  spnng  a  bush-harrow  is  drawn 
over  the  meadow,  and  it  is  rolled  with  a 
heavy  roller.  All  this  compost  is  soon 
washed  into  the  ground,  and  invigorates 
the  roots  of  the  grass.  It  is  better  to  pat 
on  a  slight  coating  of  this  compost  every 
year  than  to  give  a  greater  portion  of 
manure  every  three  or  four  years,  as  fs 
the  practice  of  some  fermers.  When  grass 
land  is  let  to  a  tenant,  it  requires  soiMe 
attention,  and  particular  conditions  in  the 
lease,  to  prevent  the  meadows  beinff  de- 
teriorated by  continual  mowing  wraioot 
suffident  manuring,  whidh  might  be  the 
case  near  the  expiration  of  the  lease.  It 
is  very  common  to  insist  by  a  clause  Oft 
a  cart-load  of  stable-dung  being  bougkt 
for  every  load  of  hay  whidi  is  made  and 
not  consumed  on  the  premises.  Soom- 
times  the  tenant  is  bound  to  feed  the  land 
in  alternate  yean;  but  if  horses  or  heavy 
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eatlle  should  be  taken  in,  especially  in 
Spring  and  automn,  they  may  do  more 
harm  by  their  treading,  irhen  the  ground  is 
soft,  tlum  would  have  been  done  by  taking 
off  a  crop  of  ha^.  When  the  proprietor 
€fi  meadows  resides  near  them,  he  often 
finds  it  most  profitable  to  keep  them  in 
hand,  and  sell  the  crop  when  it  is  fit  to  be 
mown.  In  that  case  he  must  be  careflil 
to  manure  them  sufficiently,  or  his  profits 
will  soon  diminish  raj^dly.  The  grazing 
of  cattle  has  generally  been  a  more  pro- 
fitable occupation  thim  simply  tiUinff  the 
land.  The  capital  required  is  consider- 
able, but  the  current  expenses  are  not 
grealL  The  grazier  is  not  subject  to  sacb. 
total  fidlures  as  the  farmer  of  arable  land 
is  in  his  crops.  With  a  little  experience 
and  prudence,  he  can  always  reckon  on  a 
certain  return.  An  acre  of  good  grazing 
land,  worth  40s.  rent,  is  supposed  to  pro- 
duce 200  lbs.  of  meat  in  the  year.  If  this 
is  worth  ed.  a  pound,  the  gross  produce 
is  5/.  per  acre.  The  expenses  will  not 
exceed  10s.  per  acre,  so  that  here  is  a  net 
profit  of  2/.  10s.  per  a^e  with  little  or  no 
risk ;  few  arable  fiirms  will  average  this 
net  profit  Bpr  uniting  the  raising  of  com 
mad  the  grazing  of  cattle  and  sheep,  the 
greatest  profit  is  probably  obtained,  and 
this  is  the  great  argument  in  fiiTour  of  the 
conTertible  system  of  husbandry. 

GYPSITM.  —  Gypsum  generally  con- 
tains a  portion  of  silica  and  alumina 
as  well  as  of  lime,  and  it  is  to  this  com- 
bin^on  chiefly  that  it  owes  its  peculiar 
plastic  qualities :  pulverized  by  grinding 
or  bfuming,  it  forms  a  peculiar  species  ci 
manure,  of  which  the  effects  are  striking 
in  some  cases,  and  altogether  imper- 
ceptible in  others.  Its  use  as  a  manure 
was  very  partially  known,  until  Mayer,  a 
elergpnman  of  ICupferzell,  in  the  prin- 
dpflJity  of  Hohenlohe,  m  Germany, 
noticed  it  about  the  middle  of  the  last 
centunr,  in  a  correspondence  with  Count 
Von  der  Schulenberg,  at  Hehlen,  in  the 
electorate  of  Hanover,  as  having  been 
long  in  use  in  the  neighbourhood  of  Got- 
tingen,  as  a  top-dressing  for  young  clover. 
TMieffeli,  the  zealous  Swiss  agriculturist, 
soon  after  tried  experiments  with  it ;  and 
his  success  introduced  it  very  generally 
into  Switzerland,  where  it  C(mtinues  to 


maintain  its  first  r^utation.  It  i 
spread  amongst  all  experimental  agrt> 
cnilturists  (m  the  Contment;  and  it  is 
generally  considered  as  a  proof  of  good 
fiumingwhen  no  reasonable  expense  is 
spared  to  procure  gypsum  or  the  Daiok 
peat-ashes,  which  are  found  on  analysis 
to  contain  suh>hate  of  lime.  In  VfWglin^ 
the  result  <»  experiments  with  gypsum 
has  not  always  been  so  &vourabie,  and 
the  use  of  this  manure  has  not  been  so 
generally  adopted.  In  scone  instances 
the  benefit  was  evident,  in  others  not  even 
percejptible.  The  doubt  thus  thrown  on 
Its  efficacy  has  caused  it  to  be  neglected. 
In  our  opinion,  the  condemnation  of  it  is 
not  founded  on  solid  grounds.  It  is  al- 
lowed that  in  cold  wet  soils  its  efiects,  m 
also  that  of  bones»  are  not  very  encourage 
ing,  nor  <m  very  poor  soils :  but  on  goSi 
loams  containing  a  due  proportion  of 
humus,  and  on  all  light  and  dry  soils 
which  are  not  very  poor,  or  have  had  a 
due  portion  of  manure,  its  effects  are 
striking.  We  have  ourselves  experienced 
the  benefit  of  g3rpsum,  not  only  on  dover, 
but  on  peas,  tares,  and  beans,  where  the 
soil  was  in  good  heart  and  well  drained. 
The  portions  of  a  field  sown  with  gypsmn 
were  decidedly  superior  in  vigour  and 
luxuriance  of  growth  to  those  where  it 
had  not  been  used.  So  fiir  we  can  bear 
testimony  to  its  use. 

It  has  been  found  extremely  efficacio«s 
in  some  soils  c^  Ncnrth  America.  Ben* 
jamin  Franklin  is  said  to  have  been  oo« 
of  the  first  to  try  its  ftertilizing  power  <m 
clover.  He  sowed  it  in  a  dover-field  near 
one  of  the  high  roads  in  Pennsylvania,  so 
as  to  form  the  letters  of  a  sentence  such  as 
the  following :  **  This  is  manured  with 
gypsum;"  and  the  effect  was  such,  that 
tiie  letters  could  be  readily  distinguished 
by  the  height  and  colour  of  the  dover 
where  the  gypsum  had  been  sown.  This 
naturally  drew  the  attention  of  all  those 
who  passed  along ;  and  no  better  method 
could  have  been  suiopted  of  spreading  its 
&me.  From  that  time  gypsum  has  been 
regularly  imported  into  America  f<3t 
manure  from  Havre,  to  which  port  it  is 
brought  by  the  Seine  from  Paris. 

Although  the  exact  manner  in  which 
gypsum  acts  in  increasing  the  vigour  <^ 
certain  plants  is  not  yet  clearly  diown^  wt 
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know  by  experience  that  it  is  generally 
beneficial  in  proportion  to  the  quantity  of 
humus  in  the  soil ;  that  it  is  of  little 
use  where  the  land  is  wet  and  not  well 
drained;  and  that  its  effects  are  most 
conspicuous  in  light  loams,  gravels,  and 
sands,  provided  they  be  not  too  poor.  It 
has  litUe  effect  in  promoting  the  growth 
of  wheat,  oats,  and  barley  ;  but  all  plants 
with  broad  leaves  are  benefited  in  pro- 
portion as  the  dust  lodges  on  the  leaves. 
In  a  case  where  the  wind  had  carried  the 
powdered  g^um  over  part  of  a  hedge  of 
whitethorn,  it  showed  its  efiects  by  making 
that  part  much  richer  in  foliage  than  the 
rest  From  this  circumstance  it  has 
been  recommended  to  be  sown  in  moist 
still  weatiier,  late  in  the  evening,  or  early 
in  the  morning,  that  the  dew  may  make 
it  adhere  to  the  leaves.  The  heat  of  the 
sun  drying  the  leaves  would  prevent  this ; 
heavy  showers  will  also  wash  it  off: 
and  therefore  a  showery  time  should  be 
avoided.  A  gloomy  hazy  day  is  the  most 
favourable. 

The  plants  on  which  the  gypsum  pro- 
duces the  greatest  effects  are  tiiose  of  the 
papilionaceous  order,  such  as  clover,  peas, 
beans,  vetches,  sainfoin,  and  lucem.  It 
is  also  useful  to  those  of  the  cruciform 
order,  as  colza,  rape,  and  mustard,  and 
probably  turnips,  although  it  has  seldom 
been  tried  on  these;  we  have  found  it 
produce  a  visible  improvement  in  beans 
m  a  heavv  loam,  and  on  vetches  in  a 
lighter  soil,  but  in  both  cases  the  land 
had  been  well  manured  and  was  in  good 
heart.  We  would  by  no  means  recom- 
mend it  as  a  substitute  for  dung,  but  as 
an  assistant  to  it;  considering  it  as  a 
stimulant,  as  wine  is  in  the  digestion  of  our 
food.  In  both  cases  an  excess  may  do  harm. 

There  are  two  modes  of  pulverizing 
gypsum:  by  burning  it  to  dissipate  the 
water  of  crystallization ;  and  by  grinding 
H  in  a  mill,  or  pounding  and  sifting  it. 
rhe  last  methoo,  if  done  sufRciently, 
seems  the  best :  for  the  burned  gypsum, 
or  plaster  of  Paris,  attracts  moisture  so 
rapidly,  and  consolidates  so  soon,  that  the 
fii^t  shower  converts  the  fine  dust  into 
lumps  of  hard  stone,  thus  destroying  its 
effect  on  the  leaves ;  whereas  the  pounded 
g^psnin  does  not  set  so  readily,  and  re- 
mains in  a  fine  powder.    It  is  also  more 


soluble  in  water  than  that  which  has  been 
burnt;  although  water  dissolves  only  a 
very  small  proportion  of  it  before  it  is 
saturated.  Gypsum  is  the  substance  which 
gives  water  the  quality  called  hardness, 
which  prevents  its  dissolving  soap.  The 
gypsum  is  deposited  by  boiling  the  water, 
and  adheres  to  the  sides  of  the  kettle. 
Hence  it  is  probable  that  where  the  water 
is  nntorally  hard,  gypsum  may  have  little 
effect  on  the  soil  as  a  manure. 

Gypsum  has  a  septic  quality,  that  is,  it 
promotes  putrefisu^tion  in  animal  and  ve- 
getable substances.  It  may  therefore  be 
a  very  usefUl  ingredient  in  composts  of 
which  the  principal  part  is  ferm-yard- 
dun^.  It  should,  however,  be  used 
spannglv*  till  its  effects  are  more  clearly 
ascertained. 

HARVEST  18  a  most  important  period 
to  the  husbandman.  When  by  his  skill 
and  industry  the  ground  has  been  well 
prepared  to  receive  the  seed,  and  every 
circumstance  has  been  fkvourable  to  the 
growth  and  ripening  of  his  crops,  he 
may  be  deprived  of  a  great  portion  of  his 
reward  by  an  unseasonable  time  of  har- 
vest. Although  the  state  of  the  weather  , 
is  beyond  his  control,  he  may,  by  an  at- 
tentive observation  of  the  usudl  changes 
at  particular  periods  of  the  year,  antici- 
pate its  influence  in  any  particular  situa- 
tion. The  precautions  which  are  neces- 
sary in  a  northern  climate,  where  the 
fruits  of  the  earth  come  late  to  maturity, 
would  be  superfluous  in  more  southern 
latitudes.  It  is  from  the  inhabitants  of 
northern  and  mountainous  countries  that 
we  are  likely  to  learn  the  means  of  ob- 
viating the  effects  of  an  unfevourable  sea 
son  and  a  late  harvest. 

In  those  southern  climates  where  the 
heat  and  want  of  moisture  are  not  too 
great  for  the  growth  of  com,  the  only 
care  of  the  former  is  to  procure  hands 
suflicient  to  reap  it.  The  heat  of  the  sun 
and  air  soon  dry  the  straw  and  harden 
the  grain.  A  spot  is  levelled  in  the  field, 
and  the  com  is  thrashed  out  immediately,, 
either  by  the  tread  of  cattie  driven  over 
it,  or  by  the  flails  of  numerous  thrashers. 
TTie  com  is  winnowed  and  stored  in  gra- 
naries; and  the  straw  is  reserved  till 
winter,  when  it  forms  the  chief  fodder  of 
horses  and  cattie.    In  these  repons  the 
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liarvest  is  a  continued  feast;  no  ungenial 
weather  disappoints  the  hopes  of  the  hus- 
bandman. But  in  northern  climates, 
where  the  harvest  is  later,  and  cold  rains 
and  storms  are  frequent  in  autumn,  the 
ingenuity  is  often  taxed  to  save  the  com 
fh>m  being  entirely  spoiled,  after  it  has 
been  severed  from  the  ground;  roomy 
bams  are  erected  to  secure  it  in  the  straw, 
till  it  can  be  thrashed;  and  the  joy  of 
harvest  is  frec^uently  interrupted  by  the 
anxiety  which  is  the  consequence  of  sud- 
den changes  of  weather. 

To  lessen  the  casualties  of  harvest  in  a 
moist  climate,  the  experienced  husband- 
man endeavours  to  arrange  the  time  of 
sowing  each  kind  of  ^in,  so  as  to  ensure 
its  coming  to  maturity  in  a  regular  sucr 
cession.  Thus  he  has  more  time  to  attend 
to  the  precautions  of  which  experience 
has  taught  him  the  utility ;  and  if  the 
duration  of  harvest  is  longer,  there  is  less 
danger  of  all  his  crops  bemg  spoiled  by  a 
wet  season. 

It  was  long  the  custom  through  the 
whole  of  the  north  of  Europe  to  store  all 
the  produce  of  the  farm  into  bams,  espe- 
cially the  corn ;  and  it  was  thought  that 
as  soon  as  the  sheaves  were  collected 
under  a  roof,  all  danger  was  past.  The 
increase  of  the  produce  raised  on  most 
lands  by  an  improved  system  of  agricul- 
ture gave  rise  to  the  practice  of  stacking 
com  m  the  open  air,  and  securing  it  by  a 
covering  of  thatch.  It  was  soon  found 
that  the  grain  thus  stored  in  the  straw 
was  better  preserved  than  that  which  was 
in  the  bam ;  and  the  invention  of  stone 
or  cast-iron  pillars  as  supports  for  the 
frames  on  which  the  grain  was  stacked, 
not  only  secured  it  from  the  depredations 
of  vermin,  but  kept  it  in  a  much  drier 
state  than  when  the  stacks  were  made  on 
the  ground.  This  was  a  great  improve- 
ment; and  now,  in  the  best  managed 
farms,  the  only  bams  required  are  those 
in  which  the  com  is  thrashed;  and  if 
there  is  sufficient  room  to  hold  the  con- 
tents of  one  stack  of  the  usual  dimensions, 
it  is  all  that  is  absolutely"  required. 

The  want  of  room  m  the  bams  was 
probably  one  of  the  reasons  why  the 
reapers  were  permitted  to  cut  the  straw 
half-way  between  the  ear  and  the  roots, 
leaving'more  than  half  the  straw  in  the 


field.  Another  reason  also  was  the  pro- 
fusion of  weeds  which  grew  amongst  the 
corn,  and  which  retarded  its  drying,  by 
retaining  the  wet  much  longer  than  the 
ripe  straw.  It  was  thought  edso  that  the 
seeds  of  weeds  were  thus  prevented  from 
mixing  with  the  grain  in  the  thrashing, 
and  giving  more  trouble  in  the  winnow- 
ing. The  usual  prohibition  against  sell- 
ing any  straw  also  made  the  farmers  less 
careful  to  secure  the  whole.  The  stubble 
was  mown  after  harvest,  and  formed  into 
broad  walls,  called  in  some  places  Hautm^ 
wallSf  round  the  yards  where  the  cattle 
were  fed  in  winter,  for  the  double  pur- 
pose of  fodder  and  shelter.  But  it  is  evi- 
dent that  this  practice  is  defective ;  there 
can  never  be  too  much  straw  to  be  con- 
verted into  manure  by  the  dung  and  urine 
of  cattle,  and  what  is  left  as  stubble  is 
much  wasted  before  it  is  mown  and  car- 
ried into  the  yard.  The  seeds  of  noxious 
plants  remain  on  the  land,  whereas  they 
would  be  much  more  effectually  destn^ed 
if  they  were  stacked  with  the  com.  The 
subsequent  separation  of  them  is  a  very 
trifling  additional  labour,  where  a  win- 
nowing-machine  is  in  use.  It  ma^  there- 
fore be  admitted  as  a  general  rale  m  reap- 
ing, to  cut  the  straw  as  near  to  the  ground 
as  possible :  this  is  best  done  by  an  in- 
strament  called  a  cradle  sci/the,  which 
mows  the  straw,  and  collects  it  so  as  to 
be  readily  gathered  into  sheaves. 

The  Hainault  scythe  has  a  very  short 
handle,  and  is  used  with  one  hand,  while 
the  other  collects  the  straw  into  a  sheaf 
by  mealis  of  a  large  hook  at  the  end  of  a 
wooden  rod.  It  is  i.  most  useful  instru- 
ment, and  greatly  preferable  to  the  fjsig- 
ging-hook  in  use  in  Middlesex  and  the 
neighbouring  counties,  where  straw  is 
valuable  and  sells  at  a  high  price.  It 
cuts  more  straw  at  each  stroke,  and  is  less 
fatiguing  to  the  reaper,  because  his  posi- 
tion is  nearly  upright  when  he  uses  it.  In 
many  places  it  is  not  usual  to  tie  up  any 
com  into  sheaves,  except  rye,  wheat,  and 
beans.  Barley  and  oats  are  usually  mown, 
raked  into  heaps,  and  carried  mto  the 
stack  or  bam  when  dry,  like  hay ;  but 
this  is  a  slovenly  practice,  which  should 
not  be  recommended.  With  good  tillage 
and  proper  manuring  the  straw  of  barley 
and  oats  will  be  strong,  and  of  sufficient 
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length  to  require  bdng  tied  up  into 
sheaves ;  and  much  less  of  the  grain  is 
diaken  out  and  lost  in  Uiis  way  than  by 
tiie  usual  method* 

In  rainy  seasons  it  frequently  happ^ 
that  the  sheaves  remain  a  long  time  in 
Ihe  field  before  they  are  sufficiently  dry 
to  be  carried  and  stacked.  If  the  ears  are 
not  secured  from  the  wet,  they  beccHne 
soaked,  and  the  grain  sprouts  in  the  ear. 
This  is  a  ^reatloss;  for  sprouted  gr^ 
is  -very  inforicur,  and  can  only  be  sold  at 
a  low  price.  A  little  attention  will  ofi«n 
prevent  the  bad  e£fect  of  rains.  In  some 
places  ax  or  eigM  dieaves  are  set  up  in 
a  oirde,  with  the  butt-coids  diverging,  so 
as  to  admit  the  air  to  circulate  among 
them;  a  sheaf  is  (^ned  l^  spreading  out 
die  ears,  and  is  placed  inverted  over  the 
ears  which  lean  against  each  other,  form- 
ing a  truncated  com.  Thus  the  butt- 
ei^  of  the  top  sheaf  is  the  <mly  part  in 
which  the  ram  can  lod^ ;  and  the  first 
sunshine  will  socm  dry  this:  therainruns 
off  the  sides  <^the  invited  shea^  and  the 
ears,  pcunting  downwards,  will  not  long 
retain  the  wet. 

When  the  stack  is  building,  the  butts 
of  the  sheaves  are  placed  outwards,  and 
project  gradually  over  the  sides  of  the 
name,  and  over  one  another,  so  as  to 
build  the  stack  in  the  f<Min  of  a  bowl,  with 
a  cone  or  pyramid  over  it,  according  as 
the  frame  is  round  or  square;  this  is 
carefully  thatched  with  straw,  and  the 
Oirter  sur&ce  is  cut  smooth  by  means  of 
sh^tfs.  This  not  only  saves  all  the  ears 
which  chance  to  lie  outwards,  and  which 
▼cold  have  beccmie  the  prey  of  birds, 
but  it  also  prevents  the  rain  firom  beating 
into  the  slack  and  injuring  the  com.  It 
may  then  be  considered  as  safe. 

Where  there  are  no  raised  frames,  and 
the  stack  is  built  on  the  ground,  or  on  a 
bottcmi  made  <^  foggots  to  kee]^  it  dry, 
a  belt  of  plastering  or  stucco  is  some- 
*  times  laid,  a  foot  wide,  round  the  stack, 
about  18  inches  from  the  ground,  after 
the  surface  has  been  cut  quite  8moo& 
and  even.  This  contrivance  is  intended 
to  prevent  the  rats  from  lodging  in  the 
stack,  and  it  is  very  effective.  A  frame 
piade  entirely  of  iron,  and  suj^xurted  upon 
iron  columns,  has  lately  baen  invented. 
It  may  readily  be  taken  to  jdeces  and  put 


together  again  when  it  is  wanted.  The 
advantag|e  of  it  is,  that  it  is  cheaper  and 
more  ea^y  moved  than  any  other ;  and 
it  is  very  convenient  for  a  temporary  pur- 
pose. 

Harvest  is  {noverbiallj  a  joyous  time, 
and  one  when  hospitality  is  practised 
with  more  good-will  than  at  any  other 
season.  The  custom  of  giving  a  saypejc 
to  the  harvest  men  and  women,  when  the 
last  com  is  carried,  has  been  observed 
from  time  immemorial ;  and  it  is  much 
to  be  re^tted  that  in  many  forms  it  is 
now  omitted,  or  a  mere  gratuity  is  given 
instead.  The  community  of  good  fedings 
which  ought  ever  to  exist  between  the 
master  and  his  servants  or  labourers,  is 
most  effectually  kept  up  by  occasional 
friendly  intercourse ;  and  a  harvest-home 
supper  was  formerly  a  kind  of  Saturnalia 
in  which  every  exuberance  of  spirit  W|i8 
allowed  without  foar  of  offence.  The 
anticipation  of  it  was  an  incitement  to 
exertions  in  the  field;  and  the  former 
was  amply  repaid  the  expense  which  the 
feast  occasioned.  The  stimulus  of  strong 
beer  is  stiU  applied  at  harvest,  and  fire- 
quentiy  to  such  a  degree  as  to  defeat  its 
own  object  In  some  places  the  labourers 
have  a  certain  sum  in  addition  to  food  to 
finish  the  harvest,  whether  it  is  a  lon^ 
or  shorter  time.  In  others  they  have  me 
usual  weekly  wages,  and  a  gratuity  at  the 
end,  with  plenty  of  beer  so  long  as  it  lasts : 
accordingly  as  labourers  are  abundant  or 
not,  the  price  is  less  or  greater.  Many 
thousands  of  Irishmen  come  over  to  Eng- 
land and  Scotland  in  the  time  of  harvest, 
and  are  of  great  use  in  finishing  it  in  a 
short  time. 

HEDGE,  one  of  the  most  lasting  and 
effectual  of  our  fences.  When  hedges 
have  be^i  well  made,  and  are  kqat  in 
good  order,  nothing  can  surpass  mem, 
except  well-built  stone  or  brick  vralls, 
and  even  these  are  far  less  effectual  in 
keeping  out  trespassers  of  every  descrip- 
tion. 

Hedges  are  made  of  various  kinds  of 
shrubs  and  trees,  trained  so  as  to  throw 
out  numerous  branches  along  the  stem 
f nmi  the  surface  of  the  earth  upwards ; 
this  is  done  by  judicious  pruning  wh^ii 
they  are  young.  The  head  being  cut  oil 
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and  the  side  branches  shortened,  numerous 
flmaller  branches  spring  out,  which  are 
shc«*tened  in  their  torn,  and  form  a  yery 
compact  mass,  consisting  of  the  ends  of 
stamps  and  branches  pointing  in  every 
direction.  Those  shrubs  which  are  of  a 
Ihomy  nature  are  best  adapted  for  hedges. 
Holly,  which  bears  jjrickles  on  the  edges 
of  the  leaves,  is  on  this  account  by  far  tiie 
best  shrub  to  form  a  hedge.  But  it  has  a 
great  iooonvenience  in  its  very  slow 
growth,  and,  except  in  very  old  gardens, 
which  have  been  surrounaed  by  a  high 
nolly  hedge  before  the  present  generation 
was  bom,  it  is  veir  seldom  that  such  a 
hedge  is  met  with.  The  high  price  which 
the  nurserymen  char^  for  this  plant  is 
another  reason  why  it  is  more  seldom 
planted. 

In  fanoiag  a  holly  hedge  the  ground 
should  be  prepared  by  trenching  and 
aimndantmanunng:  the  plants  should  be 
most  carefully  planted  after  midsummer,  or 
immediately  before  the  usual  rains  which 
come  at  Uiat  season.  There  should  also 
be  a  portion  of  virgin  soil  for  the  roots  to 
spread  in;  and  in  planting  they  should 
be  well  divided,  to  give  them  the  greatest 
possible  extent  f rcmi  which  to  draw  their 
nourishment  The  earth  should  be  well 
pressed  to  them  by  treading  it  down; 
and,  in  case  of  a  continued  want  of  rain, 
tb.ey  may  be  occasionally  watered,  late 
in  the  evening,  or  early  in  the  morning. 
By  a  littie  attention  to  them  in  the  first 
year,  they  will  form  a  good  fence  several 
years  sooner  than  those  which  are  com- 
paratively neglected.  The  plants  which 
are  usually  put  in  are  three  years  old ; 
but  if  they  could  be  transplanted  at  once 
ftcoD.  the  seed-bed,  they  would  sooner 
come  to  perfection ;  ana  by  being  cut 
down  and  pruned  earlier,  would  lay  the 
foundation  of  a  closer  and  better  hedge. 
Next  to  holly,  as  forming  a  close  and 
durable  hedge,  is  the  ye^r  •  it  bears  very 
dose  dipping,  and  forms  a  thick  hedge 
and  good  shelter  all  through  the  year. 
For  gardens  and  nursery-grounds,  where 
shelter  and  occasional  shading  are  re- 
quired, the  yew  hedge  is  preferred ;  but 
m  all  places  where  cattie  are  put  to  pas- 
ture, th^  should  never  be  permitted  to 
Eow.  Many  valuable  horses  and  cattie 
ve  been  destroyed  by  grazing  in  places 


where  yew-trees  grew;  and  notwithstand- 
ing the  instinct  whi<di  leads  animals  to 
reject  food  which  is  hurtful,  theygrecdily 
eat  the  yew-leaves  in  spring.  Ine  same 
may  be  said  of  box. 

The  various  kinds  of  thorns  are  pecu- 
liarly adapted  to  form  hedges,  and  they 
are  consequentiy  by  fkr  the  most  com- 
mon plants  of  wmch  a  live  hedge  is 
formed. 

For  high  hedges  and  strong  fences  the 
hornbeam,  and  a  variety  of  the  beech 
which  throws  many  branches  from  the 
stem,  are  extensively  used  in  old  gardeni» 
where  geometrical  figures  and  numeroos 
an^[es  are  admired. 

Where  it  is  desirable  that  the  hed^ 
should  arrive  very  rapidly  to  such  a  si«e 
as  to  be  a  good  defence  against  cattle, 
elder  may  be  planted.  Elder  grows  very 
rapidly,  and  throws  out  many  long  hollow 
branches,  which  soon  become  hard,  and 
are  admirably  calculated  for  a  f^ce,  and 
cattie  will  not  eat  the  leaves ;  but  it  is 
never  very  close  or  ornamental ;  and  a9 
it  reqmres  to  be  cut  down  frequentiy,  it 
displays  very  unsightiy  knots  and  stumps 
when  it  has  acquired  a  certain  8«e. 

Sweetbriar  is  ornamental,  and  forms  a 
good  fence  against  sheep.  It  is  chiefly 
confined  to  flower-gardens  and  enclosures 
in  pleasure-grouncb. 

Many  other  shrubs  might  be  named, 
such  as  the  pyrus  Japmica,  which  is 
prickly,  grows  close,  and  bears  a  beautifhl 
flower.  It  is  as  hardy  ad  any  native  Bri- 
tish plant,  and  will  bc^  cutting  and  train- 
ing as  well  as  any  of  them.  Hitherto  no 
hedges  have  been  made  oi  this  shrub, 
exc^t  a  few  in  the  gardens  of  nursery^- 
men ;  but  there  is  no  doubt  that  if  many 
young  plants  were  wanted  for  hedges, 
they  would  soon  be  produced  at  a  reas<»i' 
able  price.  The  privet  is  a  very  common 
and  quick^growing  shrub,  which  is  fre- 
quentiy phmted  as  a  hedge  where  cattie 
are  not  admitted ;  but  of  all  shrubs,  the 
most  common  and  most  usefUl  for  the 
purpose  of  hedges  are  the  black  and  white 
thorn,  and  they  almost  universally  form 
the  quick  hedges  by  which  our  fields  are 
separated  and  enclosed. 

In  order  to  have  a  good  hedge,  tibe 
shrubs  should  be  planted  in  a  soil  which 
is  naturally  strong,  but  well  pulverized. 
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and  in  which  no  shrub  or  tree  has  lately 
grown.  The  best  soil  is  that  which  is" 
produced  by  the  decomposition  of  sods 
taken  from  commons  or  old  pastures ;  and 
it  is  observed  that  in  new  enclosures, 
where  the  quick  has  been  inserted  be- 
tween two  sods,  it  always  grows  luxu- 
riantly, and  only  requires  to  be  protected, 
when  young,  against  the  cropping  of 
sheep  and  cattle,  which  are  fond  of  the 
young  tender  shoots.  The  usual  mode  is 
to  insert,  in  the  early  part  of  the  spring, 
two  or  three  rows  of  quick  in  the  side  of 
the  bank,  on  a  level  with  the  surface  of 
the  ground,  where  a  sod  has  been  turned 
over,  and  forms  the  base  of  the  bank 
raised  b^  the  earth  taken  out  of  the  ditch. 
This  quick  requires  to  be  protected  from 
cattle  or  sheep  by  some  fence.  JTence.] 
Sometimes  the  quick  is  planted  m  two  or 
tiiree  parallel  rows  on  ihe  top  of  the  bank, 
which  in  this  case  is  made  much  wider, 
with  a  ditch  on  each  side.  A  double  fence 
in  such  case  is  necessary  for  its  complete 
protection.  When  the  quick  is  planted  on 
the  top  of  the  bank,  the  surface  sods  are 
reserved  to  lay  at  the  top ;  and  after  be- 
ing broken  and  chopped  to  pieces,  are 
dug  into  the  bank.  Stable-dung  is  fre- 
quently dug  in  at  the  same  time,  and  is 
well  bestowed:  the  quicks  are  then  in- 
serted, and  well  watered.  They  never 
jBiil  to  come  up  luxurianfly;  and  when 
properly  pruned  they  form  a  close  and 
impenetrable  hedge. 

Many  think  that  it  is  advantageous  to 
prune  and  cut  down  the  young  shoots 
every  year,  in  order  to  excite  them  to 
throw  out  fresh  ones  in  greater  num- 
ber. But  this  is  an  error  by  which  the 
mwth  of  the  hedge  is  much  retarded. 
The  shoot  should  be  allowed  to  grow  to 
its  ftdl  extent  the  first  and  second  year  ; 
the  root  will  then  have  struck  deep  into 
the  gi'ound ;  and  in  the  third  or  fourth 
year  the  quicks  may  be  cut  down  to  a  few 
inches.  They  will  then  send  out  several 
fresh  and  strong  shoots,  which  maybe 
cut  and  pruned  to  the  height  and  width 
of  the  intended  hedge. 

In  Holland  and  Flanders  the  hedges 
are  often  trained  along  stakes  and  rods 
placed  for  the  purpose,  and  tied  together 
with  oziers.  In  tiiis  case  every  slender 
branch  is  tied  to  the  rods,  and  they  are 


laid  so  as  to  cross  each  other  frequently* 
and  the  redundant  shoots  which  cannot 
be  convenientiy  tied  in  are  cut  off.  These 
hedges,  when  m  leaf,  look  very  close  and 
light,  and  take  up  very  litde  room ;  and 
birds  can  scarcely  harbour  in  them.  It 
app^irs  at  first  sight  that  much  labour  is 
required  to  train  hedges  in  this  way ;  but 
this  is  by  no  means  the  case.  When  they 
have  once  grown  to  the  proper  height, 
ihej  only  require  to  be  regularly  clipped. 

In  forming  a  hedge  it  is  necessary  to 
take  into  consideration  the  quality  of  the 
soil,  the  aspect  of  the  bank,  and  whether 
the  land  is  porous,  or  very  retentive  of 
moisture.  In  the  first  case  it  will  be  ad- 
vantageous to  plant  the  quick  in  the  side 
of  the  bank,  raising  the  earth  above  it  to 
keep  in  the  moisture.  A  ledge  may  be 
made  by  setting  the  first  sod  at  a  couple 
of  inches  from  the  edge  of  the  ditch.  The 
water  which  may  fall  on  the  bank  and 
run  down  the  smooth  side  is  arrested  by 
the  ledge  and  soaks  into  the  roots.  In 
the  other  case  the  top  of  the  bank  is  the 
proper  place,  and  a  small  concavity  may 
be  given  to  it,  to  retain  the  water  and  keep 
the  roots  moist. 

In  a  dry  soil  which  does  not  require 
draining,  ditches  are  unnecessary,  and  it  is 
much  better  to  plant  a  hedge  on  a  littie 
bank  formed  by  a  few  sods  about  eighteen 
inches  wide,  with  a  small  water-ftirrow 
on  each  side.  The  whole  width  need 
not  be  above  two  feet  six  inches,  whereas 
a  bank  and  ditch  take  up  at  least  six  feet, 
and  the  plough  cannot  go  nearer  than  a 
foot  from  the  edge  of  Sie  ditch  or  tiie 
bank.  Thus  eight  feet  are  taken  up  by 
the  fence.  When  a  hedge  has  been  left 
uncut  for  several  years,  it  grows  wide 
and  high.  It  requires  to  be  cut  down 
once  m  seven  or  eight  years ;  in  this  case 
much  care  is  required  m  the  cutting,  that 
the  shoots  may  grow  out  again  regu- 
larly. The  common  labourers  often  do 
this  very  carelessly  by  cutting  the  stems 
downwards  with  one  or  more  cuts  of  their 
bill-hook.  The  consequence  is  that  the 
stem  ,is  split  and  shivered,  and  the  rain 
lod^g  in  the  ragged  cut  injures  the 
wood  and  causes  it  to  die  down  fiirther 
than  it  otherwise  would.  Hence  the  gene- 
ral maxim  of  'cutting  up/  so  strongly 
recommended  by  all  those  who  give  direc- 
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6011S  aboat  tatting  hedges.  Portions  of 
te  stems  are  often  left  of  a  greater  length 
tiiian  the  rest  fbr  the  purpose  of  hol^Ung 
the  bushes,  which  are  generally  laid  over 
lSbe  cat  stamps  to  protect  them  against 
cattle.  But  it  is  better  to  eat  the  hedge 
T^^nilarly,  one  row  close  to  the  ^imd, 
am  one  a  few  inches  longer;  tms  will 
strengdien  ti^e  foot  of  the  hedge,  and 
preTcnt  its  becoming  thin  tud  IkSIow  at 
DoCtom. 

When  a  hedge  has  becMne  old,  and 
many  of  the  plants  are  decayed,  it  is  very 
dlAsalt  to  renew  it  If  young  quic^ 
are  planted  on  the  same  spot,  uey  will 
oeatvel]^^  erer  socceed*  unless  very  great 
precautions  are  taken.  The  soil  is  ex- 
mmsted  or  deteriorated,  and  must  be 
renewed:  but  mannrine  is  not  sufficient ; 
fresh  earth  b  required  for  the  new  quick. 
The  amplest  process  is  to  level  the  old 
hank,  spread  die  earth  of  which  it  was 
formed,  which  will  be  of  great  use  to  the 
nroond  where  it  is  spread,  and  form  anew 
Dank  in  the  same  place  ttam.  earth  taken 
dsewhare ;  or,  where  it  can  be  done  with- 
<mt  inconyenience,  it  is  better  to  make  an 
entirely  new  ditch  and  bank,  and  to  fill 
jxp  the  old.  This  is  perhaps  Ihe  surest  as 
w«ll  as  ^nd  quickest  way  <^haTing  anew 
Iwdge  which  will  be  permanent 

What  has  been  said  of  renewing  a 
hedge  is  equally  applicable  to  repairing 

r  a  in  an  old  one.  It  is  of  no  use  to  put 
young  plants  in  the  old  bank.  The 
earm  must  be  removed,  and  fresh  earth 
pat  in  its  place.  The  old  hedge  must  be 
eat  and  trunmed,  so  that  the  young  quick 
may  not  be  shaded,  and  in  that  case  the 
gap  will  shortly  be  filled  up,  and  the 
hedge  be  restored  as  a  continuous  fence. 
Where  the  gaps  are  very  small,  and  the 
hedge  is  not  cut  down  altoeether,  it  may 
sometimes  be  advisable  to  jSant  hollies  or 
other  plants,  whicfti  will  grow  well  and 
fill  up  the  deficiency. 

Well-managed  hedges  are  the  most 
effective  fences,  the  cheaj^t,  and  the  most 
pleasing  to  the  eye.  It  is  to  the  hed^ 
rows  mat  England  owes  much  of  its 
garden-like  appearance;  but  the  trees, 
which  are  their  chief  ornament,  are  very 
destroctive  of  the  hedge  as  a  fence ;  and 
where  trees  are  planted  it  would  be  much 
better  if  they  stood  witiiin  the  bank,  with- 


out interfering  with  the  hedge.  Whether 
trees  can  be  allowed  in  hedge-rows,  in  a 
perfect  ^tem  of  i^culture,  is  a  ques- 
tion which  we  wiU  not  undertake  to 
answer. 

There  is  a  method  of  repairing  hedges 
which  is  called  plashing.  It  consists  m 
cutting  half  through  some  of  the  stena 
near  the  ground,  and  then  bending  the 
upper  parts  down  in  a  horizontal  or  ob- 
lique position,  keeping  them  so  by  meaaa 
or  hooked  sticks  driven  into  tlie  bank. 
Thus  a  live  hedge  is  made,  which  fiUs  op 
the  gaps  in  tiie  same  manner  as  a  dead 
hedge  would  have  done,  and  the  bent 
steins  soon  throw  out  shoots.  If  the  stems 
are  young,  and  not  above  tiie  thicknes 
of  a  finger,  an  excellent  hed^  may  be 
tiins  formed,  which,  when  clipped,  wlH 
be  close  and  perfectly  impervious.  But 
the  work  is  generally  done  in  a  very  in- 
judicious manner.  When  a  hedge  te 
plashed  which  has  been  Ions  n^ected^ 
the  thick  stems,  which  are  haded  wrougk 
leaving  only  a  small  portion  of  the  uimmt 
bark  uncut,  have  an  unsightiy  ai^)earance^ 
and  seldom  throw  out  shoots  near  the 
bottom,  where  they  are  most  wanted.  To 
plash  a  young  hedge  by  merely  bending 
the  twigs  is  an  excellent  practice ;  but 
when  Sie  stems  are  thick  and  old,  the 
only  remedy  is  to  cut  them  down,  or  make 
an  entirely  new  bank  well  planted  wil& 
quick. 

An  kinds  of  hedging,  and  the  labour  ot 
keeping  live  and  dead  fences  in  repair,  adm^ 
of  being  done  by  task  work,  and  payment  by 
lineal  admeasurement.  If  tiio  wages  of  a  day 
labourer  are  20d.  per  day,  an  i^proximation 
totheprices  for  taskwork  will  be  as  foUows : — 

Cuttiivg  down  old  hedges  even  with  the 
ground;  bauking  np  the  loose  soil  which  has 
washed  away  from  the  roots  of  the  thorns,  and 
topping  the  bank  with  the  cut  bushes,  ficoja 
6cL  to  8d.  per  rod. 

Similar  prices  may  be  paid  for  plashing  or 
laying  hedges,  to  include  cleaningoat  the  ditch 
and  facing  the  bank  with  fresh  soil.  How- 
ever, the  cost  of  labour  depends  very  much 
upon  the  size  and  age  of  the  hedge.  Trim- 
ming or  cutting  off  the  young  shoots  with  a 
light  hook,  is  an  annual  operation,  the  cost 
of  which  varies  from  a  halif-penny  to  tiiree- 
farthings  a  rod.  It  is  a  custom  throughovC 
the  couutry,  that  the  short  ends  and  decayed 
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pieces  of  wood  are  considered  the  liedger's 
perquisite. 

HOE,  HORSE-HOEING.  The  hoe 
is  an  instrument  used  in  gardens  and  in 
the  fields  for  loosening  the  earth,  and  de- 
stroying the  weeds  between  plants.  It 
has  various  forms.  The  most  common 
hoe  consists  of  a  blade  or  flat  piece  of 
iron,  with  an  eye  in  which  a  handle  is 
inserted  at  an  acute  an^le  with  the  plane 
of  the  blade.  This  hoe  is  used  by  striking 
the  edge  of  it  down  into  the  ground,  and 
the  earth  is  moved  by  drawing  the  handle 
towards  the  workman.  Another  hoe  has 
the  handle  at  a  very  obtuse  angle,  and  is 
used  by  pushing  it  forward  and  cutting 
off  the  weeds  an  inch  or  less  under  the 
8ur&ce  of  the  ground.  Hoes  are  made  of 
different  sizes  and  shapes,  according  to 
the  work  which  is  to  be  done.  When  the 
earth  is  to  be  stirred  between  plants  which 
are  very  near  each  other,  the  hoe  is  nar- 
row and  pointed,  so  that  the  smallest  weed 
may  be  taken  out  close  to  the  growing 
plant  When  the  distance  is  consider- 
able, the  hoe  is  wide,  and  sometimes  com- 
pounded of  several  hoes,  in  order  to  stir 
a  greater  width  of  earth  at  once. 

One  of  the  greatest  improvements  in 
practical  agriculture  has  been  the  intro- 
duction of  Sie  hoe  into  the  field  for  every 
kind  of  crop.  Peas  and  beans  were  pro- 
bably the  first  crops  which  were  sown  in 
rows  for  the  purpose  of  hoeing  the  inter- 
vals ;  potatoes,  turnips,  and  carrots  were 
probably  the  next ;  and  the  good  effects 

Produced  on  these  crops,  by  stirring  and 
oeing  the  intervals  between  the  plants, 
have  led  to  the  drilling  of  every  other 
kind  of  iH'oduce  which  is  apt  to  be  injured 


by  weeds.  Hand-hoeing  not  having  been 
found  sufficiently  exji^ditious  on  a  large 
scale,  a  hoe  has  been  invented  of  a  larger 
form  to  be  drawn  by  a  horse.  The  rows 
have  in  consequence  been  widened,  and 
this  has  introduced  the  horse-hoeing  hus- 
bandry, which,  half  a  century  ago,  was 
thought  so  important  a  discoveiy  as  to 
receive  the  name  of  the  New  Husbandry. 
The  great  promoter  of  this  system  was 
Jethro  Tull,  a  gentleman  from  near  Hun- 
gerford  in  Berkshire,  who  having  ob- 
served the  good  effects  of  stirring  the  soil 
around  plants,  imagined  that  tillage  might 
supersede  all  manuring,  and  that  by  kee^ 
ing  the  soil  free  from  weeds,  and  conti- 
nually stirred  and  pulverized,  an  inex- 
haustible fertility  might  be  produced,  and 
successive  crops  of  the  same  kind  might 
be  raised  without  limit.  The  horse-hoe 
was  the  chief  agent  in  this  system,  which 
imitated  that  of  alternate  crops  and  fid- 
lows;  for  the  intervals  between  the  rows 
in  which  the  seed  was  sown  were  kept  in 
a  constant  state  of  tillage,  and  thus  fal- 
lowed for  the  reception  of  the  seed  for 
the  next  crop.  Although  these  high  ex- 
pectations were  not  fulfilled,  the  hoeing 
of  the  intervals  has  caused  a  very  great 
increase  in  the  produce  of  the  land,  espe- 
cially when  united  with  judicious  plough- 
ing and  manuring,  and  a  proper  succes- 
sion of  crops. 

The  simple  horse-hoe  is  an  instrument 
with  a  beam  like  a  plough,  and  two  stilts 
or  handles,  but  much  lighter;  in  this 
beam  is  inserted,  instead  of  a  coulter,  the 
end  of  an  iron  hoe,  of  the  proper  breadth 
to  stir  the  whole  surfece  between  the  rows. 
A  small  wheel  is  generally  added  to  keep 
the  hoe  at  a  proper  depth  in  the  soil. 


A  horse  draws  the  instrument,  which  I  the  space  to  be  hoed  is  considerable,  the 
is  held  and  guided  like  a  plough.    When  |  iron  of  the   instrument  is  shaped  dif- 
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feiently.    The  hoe  is  narrower  in  the  I  a  wheel -barrow   more  nearly  than    n 
blade,    and    Hie    instrument    resembles  |  plough. 


From  these  simple  instruments  a  variety 
of  others  have  been  invented  of  a  more 
complicated  nature,  but  the  object  of  them 
all  is  the  same,  viz.  to  stir  the  ground  be- 
tween the  rows,  and  destroy  the  weeds  as 
fast  as  they  appear. 

The  horse-hoe  is  now  chiefly  used  in 
the  cultivation  of  peas,  beans,  potatoes, 
cabbages,  turnips,  and  carrots.  It  has 
been  round  that  the  required  distance  for 
the  horse-hoe  to  act  properly  is  too  wide 
for  rows  of  com,  and  that  the  narrow 
hand-hoe  is  a  more  effective  instrument 
in  keeping  these  cro^js  clean. 

The  effect  of  hoeing  is  remarkable  in 
very  dry  weather.  Altiiough  the  stirring 
of  the  soil  would  seem  to  extract  what 
little  moisture  there  might  be  in  it,  and 
the  weeds  wither  on  its  surface,  it  soon 
appears  that,  on  the  contrary,  moisture  is 
attracted  or  produced,  and  the  plants 
which  drooped  before  appear  refreshed 
and  invigorated.  This  is  probably  ef- 
fected by  a  chemical  action  of  the  air  on 
the  vegetable  portion  of  the  soil  and  on 
the  roots  of  the  plants,  which  have  the 
power  of  combining  the  gaseous  princi- 
ples in  various  ways,  producing  that  com- 
bination of  oxygen  and  hydrogen  which 
forms  water,  whUe  the  power  of  vegeta- 
tion in  the  plant  itself  can  combine  hy- 
dro^n  and  carbon  so  as  to  form  oil  and 
various  other  substances.  Whatever  he 
the  mode  in  which  it  acts,  experience 
has  proved  that  the  more  the  earth  is 
stirred  around  plants  the  better  they 
thrive. 

Where  a  verv  ^reat  perfection  has 
been  attained  in  arilling  the  seed,  so  as  to 
have  the  rows  perfectly  equi-distant  and 
Ctraigfat,  an  instrument  may  be  used  which 
dudl  hoe  ten  or  a  dozen  rows  at  once, 
vithoat  danger  of  cutting  up  the  growing 


plants.  Such  an  instrument  has  been  in- 
vented, but  requires  too  great  perfectino 
in  the  sowing  to  be  very  generally  used. 
It  is  called  the  inverted  horse-hoe,  be- 
cause the  hoes  are  so  placed  as  to  present 
the  back  part  of  the  hoes,  which  are 
rounded,  towards  the  growing  plants,  so 
that  even  if  they  went  so  near  as  to  touch 
them  they  would  not  cut  them  down. 
The  points  of  the  hoes  are  all  in  the 
middle  of  the  intervals,  one  pointinff  to 
the  right  and  anotiier  to  the  left.  When 
the  intervals  are  very  wide,  as  is  the  case 
where  potatoes,  turnips,  or  cabbages  grow 
in  rows,  a  light  plough,  with  one  horse, 
going  up  and  down  the  interval,  answers 
3ie  double  purpose  of  a  hoe  and  plough. 
It  stirs  the  ground  to  a  greater  depth,  and 
can  be  guidei  nearer  to  ^e  growing  plants 
than  the  common  horse-hoe.  It  also  turns 
the  soil  over  into  the  middle  of  the  inter- 
val, from  which  it  may  afterwards,  when 
it  has  been  improved  by  exposure  to  the 
air  and  nuns,  be  thrown  back  towards  the 
roots  and  stems  of  the  plants. 

The  operation  of  hoemg  cannot  be  per- 
formed too  soon  after  the  plant  has  shot 
out  its  roots,  because  the  ground  may  then 
be  stirred  very  near  the  young  plant  with- 
out danger,  and  the  roots  will  spread  rea- 
dily in  tiie  newly-stirred  soil. 

In  stiff  soils  it  is  often  very  difficult  to 
use  the  horse-hoe,  owing  to  the  hardness 
of  the  surface,  which  rises  in  lumps,  the 
very  reverse  of  what  is  intended ;  but  a 
little  attention  to  the  time  of  hoeing  and 
to  the  weather  will  generally  obviate  this 
difficulty.  If  the  soil  is  bound  at  the 
surfece,  it  is  a  proof  that  the  preceding 
tillage  has  not  been  so  perfect  as  it  ought 
that  the  ground  has  not  been  stirred  to  a 
sufficient  depth  before  winter,  nor  laid  up 
sufficiently  dry,  or  that  it  wants  under- 
^  2 
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dnimng.  There  are  few  soils  which  may 
not  be  made  mellow  and  cnunbling  some 
time  or  other  in  spring ;  and  if  the  proper 
time  be  chosen,  for  the  first  hoeing,  the 
Burfaoe  will  scarcely  ever  become  so  com- 
pact as  to  rise  in  large  clods.  In  the  case 
of  a  very  tenacious  soil,  the  small-spiked 
roller  [described  in  Bean  J  m&j  be  had 
recourse  to,  and  after  usmg  it  a  few 
times  in  dry  weather,  the  sumce  will  be 
left  in  a  fit  state  for  the  common  horse-hoe. 
The  method  usually  adopted  in  the  horse- 
hoeing  husbandJT  has  been  taken  from 
the  common  cultivation  of  maLee,  or 
Indian  com,  in  Lombardy.  The  rows 
Acre  are  about  twoity-sevcn  to  thirty 
inclies  distant:  as  soon  as  the  plants  are 
out  of  the  ground,  the  earth  is  taken  from 
the  plants  and  laid  in  a  rid^  in  the  cen- 
tre of  the  interval ;  here  it  is  exposed  to 
the  sun  and  rains,  which,  besides  killinjg 
tiie  weeds,  make  it  much  finer.  In  this 
stale  it  is  thrown  back  upon  the  plants 
and  laid  against  the  stems,  which  strike 
ftcsh  roots  into  this  mellow  gixnmd.  But 
this  will  not  be  equally  proper  with  all 
plants  and  in  zAl  soils.  Both  potatoes  and 
cabbages  are  much  improved  by  heapinjg 
op  tbe  loose  soil  over  them ;  but  this  is 
feot  the  ease  with  many  other  plants.  The 
beet,  fi)r  example,  while  it  is  growing 
and  swdling,  is  not  benefited  b^  having 
eartii  thrown  round  it;  for  this  would 
induce  the  root  to  send  out  fibres  side^ 
ways,  whereas  they  should  strike  down- 
wards in  search  c^  moisture.  Turnips 
may  be  partially  covered  with  earth  from 
Ae  intervals,  and  will  be  protected  from 
ihe  frost  by  this  covering.  By  attending 
to  tiie  growth  of  any  plant  we  may  soon 
discover  when  it  is  advantageous  to  move 
the  earth  from  the  roots  and  stems,  and 
when  it  is  best  to  draw  it  up  around  them. 
With  respect  to  the  destruction  of  weeds, 
fliere,  can  be  no  doubt  as  to  its  great  im- 
portance to  all  crops.  It  is  generally 
supposed  tiiat  every  time  that  wheat  is 
hoed  judiciously  more  than  a  bu^el  per 
acre  is  added  to  the  crop,  besides  the 
benefit  which  the  land  receives  by  eradi- 
cating the  weeds.  Two  or  three  good 
hand-^oeinsi  will  often  so  completely 
clear  a  field  of  weeds  as  to  render  super- 
fluous the  fallow  which  would  otherwise 
have  been  necessary,  and  thus  save  all 


the  expense  of  fidlowing  and  the  less  of 
one  crop  in  fbur  or  five. 

A  great  oversight  is  o^n  committed 
when  a  field  is  hoed.  The  parts  nearest 
to  the  fences  and  the  sides  of  the  banks, 
where  the  plough  has  not  been  able  to 
go,  are  seldom  hoed ;  but  these  parts  be- 
come by  neglect  prolific  nurseries  of  all 
kinds  of  weeds,  whidi  ripen  their  seeds, 
and  disseminate  them  all  over  the  field. 
No  part  of  the  surface  should  be  left  un- 
hoed ;  and  when  the  hoers  leave  a  field, 
they  should  be  able  to  de^  any  one  to 
|nck  up  a  growing  weed  in  it 

Those  who  employ  labourers  to  hoe  a 
field,  at  a  certain  price  per  acre,  should 
be  careful  to  see  that  me  whole  ground 
between  the  rows  and  the  plants  has  been 
stirred ;  fbr  it  is  a  common  tiick  to  throw 
the  earth  over  the  growing  weeds,  and 
bury  them  only,  without  cutting  them  up, 
by  which,  instead  of  being  destroyed, 
th^  flourish  more  vigorously. 

The  best  time  for  hoeing  stiff  soils  is 
wh«i  they  are  neither  wet  nor  dry ;  wheb 
the  sur&ce  is  slightly  caked,  but  there  ift 
moisture  below  it,  and  when  the  weather 
is  dry  after  some  nun.  Light  soils  can 
be  hoed  at  any  time,  and  require  it  oftenef 
than  the  heavy,  espedally  in  showery 
weather. 

HOG.— The  hog  is  one  of  the  domestic 
animals  which  is  most  widely  dispersed 
through  the  world,  and  yields  to  no  o^ier 
in  its  usefulness.  It  lives  and  thrives  on 
every  kind  of  food,  vegetable  or  anunaL 
It  grases  like  the  ox,  and  will  even  eat 
hay ;  and  its  stomach  can  digest  what  ^w 
otiier  animals  could  swallow  with  impu- 
nity. The  sow  bears  two  litters  in  the 
year,  having  fW>m  ei^t  to  twelve,  and 
even  sometimes  eighteen  or  twenty  young 
at  a  time.  No  ammal  converts  a  given 
quantity  of  com  or  c^het  nutritive  fiwd 
so  soon  into  fiit,  or  can  be  made  fkt  on  so 
great  a  variety  of  food. 

The  fbod  of  the  hog  in  a  wild  state  is 
grass,  roots,  acorns,  beech-mast,  and  wild 
fraits.  He  is  active  and  ferocious ;  and 
the  boar-hunt,  from  tiie  danger  whicfa 
attends  it,  is  well  adapted  to  excite  those 
who  are  of  a  warlike  disposition. 

There  are  many  varieties  of  the  do* 
mestic  hog.     The  brindled  hog  most 
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iieariy  resembles  the  wild  species;  but 
although  the  flesh  is  savoury,  be  does  not 
jlitteii  so  soon,  nor  is  he  so  profitable,  as 
the  more  indolent  and  softer  ginned  sorts 
are.  The  great  quality  of  a  hoj[  is  his 
power  of  digestion :  the  more  rapidly  he 
^ttens,  and  the  earlier  he  can  be  made 
to  increase  in  flesh  without  increasing  in 
boae,  the  better  is  the  breed.  Some  of 
the  small  hogs  which  are  brought  from 
China  are  remarkable  for  this  quality,  as 
well  as  for  Iheir  pndifie  nature;  and 
idien,  by  judicious  crossing,  the  size  is 
increased,  they  are  a  very  profitable 
breed.  The  Chinese  pig  is  short  in  the 
head,  with  ears  pricked  up  and  pointing 
backwards,  very  wide  in  the  cheek,  high 
IB  the  chine,  and  short  in  the  leg.  When 
a  sow  of  this  breed  is  heavy  in  jHg,  her 
belly  generally  drags  on  the  ground. 
The  young  pigs  of  the  Chinese  breed, 
e9pemlly  the  white  variety,  are  excellent 
fbr  roasters,  at  three  weeks  or  a  month 
old.  They  are  small  and  fat,  with  little 
bone,  and  their  skm  is  very  delicate. 
They  also  m^e  excellent  porkers  at 
about  three  months  old,  when  kept  for 
some  time  after  weaning  on  the  r^ise  of 
the  dairy.  They  may  be  kept  fat  from 
the  lime  they  are  weaned  till  they  are  fit 
to  be  killed  for  bacon ;  and  although  they 
do  not  come  to  a  great  size,  the^  will  pay 
very  well  for  their  food  if  killed  at  a 
twelvemonth  old. 

The  breed  that  is  nearest  to  the  Chinese 
in  this  country  is  the  Sufiblk.  They  are 
goierally  white,  with  the  ears  pointed 
^nd  rather  forward:  they  are  bix>ad  in 
the  chest  and  Imns,  short  and  compact : 
they  make  fine  bacon  ho^  at  twelve  or 
fifteen  months  old,  weighing  from  twelve 
to  fifteen  score  when  killed.  The  suck- 
ing-pigs and  porkers  are  also  very  deli- 
cate. The  Essex  breed  is  mostly  black 
and  white ;  the  pure  breed,  however,  is 
said  to  be  quite  black,  and  is  so  nearlv 
allied  to  the  smooth  Neapolitan  breed, 
which  has  scarcely  any  hair,  that  we 
cannot  help  supposing  a  consan^nity 
between  them.  When  crossed  with  the 
Neapolitan,  they  produce  a  breed  which 
Attens  at  a  very  early  age,  and  to  an 
astonishing  degree.  A  breed  of  this  cross, 
carefully  selected  by  Lord  Harborough, 
has  gained  ihe  first  prizes  for  j&it  pigs  at 


the  Smithfield  annual  Christmas  shows 
for  several  years  past  They  were  fed 
extravagantly,  no  doubt,  but  at  twenty- 
two  weeks  old  they  were  so  completdy 
covered  wi^  fkt  that  their  feet  were 
scarcely  to  be  seen ;  and  if  they  could 
stand,  which  is  doubtfUl,  it  is  certain  that 
th^  could  not  walk. 

The  Neapolitan  hog  is  black,  without 
any  hair,  very  plumj),  with  pricked  ears. 
No  breed  can  excel  it  in  the  aptitude  to 
fittten.  The  sows  often  become  so  fiit  on 
very  scanty  food,  that  thejr  will  not  breed : 
they  are  extremely  tender ;  and  if  th^ 
happen  to  have  litters  in  winter,  it  is  difc 
ficult  to  save  the  young  pies  from  dying 
in  cold  nights.  A  cross  of  me  Neapolitan 
with  some  of  our  hardier  breeds  greatly 
imjproves  their  usefiilness,  without  in- 
junn^  their  aptitude  to  fiitten:  the  best 
cross  IS  with  the  Berkshire,  which  is  a  verv 
well  shaped  hog,  vrith  short  legs,  smaU 
ears,  broad  chines  and  loins,  and  g(>od  hams. 

From  the  prolific  nature  of  the  hog,  it 
is  not  difficult  to  select  the  best  indivi- 
duals to  breed  from.  In  eveiy  litter  there 
will  be  pigs  better  formed  than  the  ge- 
nerality, and  by  careful  selection  of  these 
any  breed  may  be  soon  much  improved 
without  crossing;  but  experience  teaches 
that  when  the  sows  and  boars  are  too 
nearly  related  the  fecundity  gradually 
diminishes ;  and  by  continually  breeding 
frcHn  the  same  stock  the  sows  at  last  pro- 
duce only  two  or  three  diminutive  pigs  at 
a  litter.  Hence  the  advantage  of  fre* 
quent  crossing.  To  restore  fecundity 
no  breed  is  so  efiectual  as  the  Chinese. 
A  breed  compounded  of  the  6erk6hire» 
Chinese,  and  Neapolitan  may,  by  careM 
selection,  produce  every  quality  which 
can  be  desired;  numerous  litters,  early 
fetting,  and  fine  hogs  for  bacon  at  twelve 
or  sixteen  months  old,  are  the  result  of 
care  and  judicious  breeding. 

The  black  hogs  are  preferred  on  the 
whole.  They  are  much  less  subject  to 
diseases  of  the  skin  than  the  white,  and  the 
sun  affects  them  less  in  summer.  For 
sucking  pigs  or  porkers  many  prefer  the 
white,  merely  for  the  appearance ;  for  thi 
black  skin  is  in  general  the  finest. 

There  are  some  very  large  broed% 
which  have  been  recommended  under  tbf 
idea  that  in  a  large  hog  the  bone  and  ofiU 
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are  less  in  proportion  to  the  flesh  than  in 
a  smaller.  But  these  large  breeds  do  not 
come  so  soon  to  maturity.  They  cannot 
be  profitably  put  up  to  fatten  till  eighteen 
or  twenty  months  old,  or  more;  and 
although  some  of  them  may  make  hogs  of 
thirty  or  forty  score  when  killed,  they 
are  so  long  fatting,  and  require  so  much 
food,  that  it  is  very  doubtful  whether  they 

Say  for  it  as  well  as  the  smaller.  For 
elicate  bacon  the  hogs  killed  at  a  twelve- 
month old,  and  weighing  ten  or  twelve 
score,  are  much  preferred:  and  we  are 
inclined  to  think  that  they  are  most  pro- 
fitable. When  hams  are  the  principal 
object,  the  hogs  should  be  killed  before 
they  are  so  fat  as  they  might  be ;  and  the 
carcass  is  then  cut  up  and  pickled,  instead 
of  being  converted  into  dry  bacon.  To 
keep  hogs  profitably,  a  regular  system 
should  be  pursued  both  in  the  breeding 
and  feeding.  Proper  hogsties  should  be 
constructed,  with  chambers  in  which  the 
pigs  of  different  ages  and  the  breeding- 
sows  may  be  kept  separate.  The  food 
should  be  prepared  for  them  by  boiling  or 
steaming  in  an  apparatus  conveniently 
placed,  and  the  greatest  cleanliness  and 
regularity  should  be  miuntained.  It  is  a 
great  mistake  to  suppose  that  the  hog  loves 
dirt.  If  he  can  keep  himself  clean  he 
will  do  so;  and  the  wallowing  in  the 
mud  is  not  from  a  love  of  dirt,  but  from  a 
heat  and  itching  in  the  skin  in  warm 
weather,  which  is  relieved  by  rolling  in 
the  cool  mud.  If  hogs  have  plenty  of 
clean  straw  and  clean  water  tiiey  never 
will  be  dirty,  and  nothing  makes  them 
thrive  so  quick  or  pleases  them  more 
ihan  being  washed  and  curried  regularly. 
If  the  hogs  are  not  closely  confined  they 
will  always  lay  their  dung  at  a  distance 
from  the  place  where  they  sleep  or  feed, 
•and  in  all  well-constructed  sties  there 
should  be  a  small  yard  to  each  apartment, 
in  which  the  hogs  can  deposit  their  dung. 
When  a  sow  is  near  tiie  time  of  farrow- 
ing, which  is  four  months  after  she  has 
taken  tiie  boar,  she  should  be  put  in  a  sty 
by  herself,  with  a  moderate  quantity  of 
straw,  for  if  there  be  too  great  an  abun- 
dance she  is  apt  to  lie  down  on  the  young 
pigs  when  thev  bury  tiiemselves  m  the 
loose  straw.  &)ws,  although  very  careful 
of  their  pigs,  are  very  apt  to  lie  on  them, 


especially  when  any  of  them  are  near  a 
wall :  to  prevent  ttus,  it  is  very  useful  to 
have  a  ledge  of  wood  six  inches  wide  and 
six  inches  fh>m  the  ground  all  round  the 
stye,  so  that  she  cannot  lie  down  close  to 
the  wall ;  and  if  a  young  pig  should  be 
accidentally  behind  her,  he  can  take  re- 
fu^  behind  the  ledge,  and  thus  escape 
bemg  lain  upon.  When  no  precautions 
are  taken,  one-fourth  of  a  litter  is  often 
lost  in  the  first  day  or  two  after  they  are 
bom.  Some  sows  have  the  unnatural 
propensity  of  eating  their  young  pigs  as 
soon  as  they  drop :  good  feeding  will  pre- 
vent this  in  some  measure,  but  attention 
at  the  moment  of  farrowing  is  the  safest 
and  surest  preventive.  When  once  the 
young  pigs  have  sucked,  much  of  the 
danger  is  past 

A  sow  with  many  pigs  should  be  well 
fed ;  bran  and  barley-meal  with  milk  or 
whey  is  the  best  food ;  grains,  where  they 
are  at  hand,  are  excellent ;  and  it  is  use- 
ful to  let  the  sow  go  out  to  graze  in  a 
meadow  or  clover-field  for  an  hour  or 
two  every  day,  shutting  up  the  pigs  during 
that  time  till  they  are  a  fortnight  or  three 
weeks  old,  when  they  may  then  accom- 
pany the  sow.  A  sow  will  live  many 
years,  and  bring  numerous  litters,  and 
the  older  she  is  we  better  nurse  she  is  in 
general.  When  a  sow  has  ten  or  twelve 
pigs  at  a  litter,  and  two  litters  in  the  year, 
one  in  spring  and  another  in  autumn, 
she  is  too  valuable  to  be  killed,  and 
ought  to  be  kept  as  long  as  she  will  breed. 
But  otherwise  it  is  very  profitable  to  let  a 
young  sow  have  a  litter  at  ten  months  old, 
and  spay  her  immediately :  she  will  then 
&tten  most  readily  as  soon  as  the  pigs  are 
weaned;  and  the  bacon  will  be  as  good 
as  that  of  a  maiden  pig.  Whenever  a  sow 
does  not  bring  a  sufficient  number  of  pigs, 
or  is  not  a  good  nurse,  or  has  ever  eaten 
any  of  her  pigs,  she  should  be  spayed 
and  fattened  immediately.  The  young 
pigs  intended  to  be  kept  for  stores  or  for 
porkers  are  castrated  or  spayed  at  a 
month  or  six  weeks  old.  The  males  are 
then  called  barrow  pigs,  and  when  &tted 
make  the  best  bacon.  They  are  usually 
put  up  at  a  twelvemonth  old  and  fiitted  in 
three  or  four  mouths.  At  first  they  have 
potatoes  raw  or  boiled,  mixed  with  bran, 
or  bean-meal,  or  they  have  dry  beans  and 
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vater.  Aiter  they  are  half  fat  they  should 
only  nave  peas-meal  or  barley-meal  and 
water,  unless  in  a  dairy,  where  they  have 
the  skimmed  milk  or  whey.  Hogs  fat- 
tened on  potatoes  only  do  not  make  so 
good  bacon  as  those  which  are  fatted  on 
com.  This  is  the  reason  why  the  home- 
cured  bacon  sells  so  much  dearer  than 
the  Irish.  When  a  piece  of  raw  bacon  is 
put  into  the  pot  and  swells  in  the  boiling, 
it  is  a  sure  sign  that  the  hog  has  been 
well  fed;  if  it  shrinks,  it  may  be  con- 
cluded that  he  has  been  fattened  chiefly 
on  potatoes.  The  labourers  in  the  country, 
who  live  chiefly  on  bacon,  know  this  well, 
&nd  always  purchase  the  best-fed  bacon, 
even  at  a  much  lugher  price,  finding  it 
most  economical.  Potatoes  are  an  excel- 
lent food  for  store  pigs,  and  may  be  given 
boiled  and  mixed  with  meal  in  the  early 
part  of  the  fitting  process ;  but  beans  and 
peas  make  the  firmest  flesh,  and  barley- 
meal  the  sweetest.  Before  a  hog  is  killed 
he  is  usually  fed  for  some  lime  on  barley- 
meal  and  water  alone,  given  as  thick  as 
porridge,  and  very  little,  if  any,  water  is 
given  to  him.  This  last  rale  is  often  car- 
ried to  too  great  an  extent.  Much  water 
will  make  the  food  pass  through  too 
rapidly,  and  it  will  not  be  digested,  but 
the  hog  should  never  suffer  from  thirst,  or 
he  will  not  thrive.  Before  a  hog  is  killed 
he  should  be  kept  without  food  for  twelve 
hours  at  least:  he  may,  however,  have 
water.  He  should  be  killed  without  giving 
him  more  pain  or  causing  more  struggling 
than  is  necessary,  by  a  resolute  stab  with 
the  knife  in  the  lower  part  of  the  neck, 
where  the  knife  may  sever  the  large 
artery  which  comes  directly  from  the 
heart  The  blood  should  be  allowed  to 
flow  freely  till  it  is  all  out  of  the  body. 
The  hog,  if  intended  for  salt  pork,  must 
then  be  scalded  with  water  not  quite  boil- 
ing, and  well  scraped,  to  take  off  the  hair 
with  the  cuticle ;  but  for  bacon  it  is  best 
to  singe  the  hair  by  burning  straw  over 
Hie  body,  and  then  scraping  the  skin. 
Outo  luust  be  taken  not  to  allow  the  skin 
to  be  burnt  so  as  to  crack.  The  hog  is 
then  hung  up,  and  the  entrails  taken  out 
The  inside  of  the  body  is  washed  clean 
with  a  cloth  or  sponge  dipped  in  water, 
that  no  blood  may  remain,  and  the  next 
day  the  hog  is  cut  up.  The  head  and  feet 


are  cut  off;  the  chine  is  taken  out,  and 
the  upper  part  of  the  ribs,  with  the  back* 
bone,  are  cut  out,  leaving  as  much  flesh  as 
possible  adhering  to  the  &X  outside.  The 
small  ends  of  the  ribs  remain  attached  to 
the  bacon.  The  curing  of  bacon  has  been 
described. 

Hog-sty. — Much  of  the  profit  of  breed- 
ing and  ^ttening  hogs  depends  on  the 
economy  of  labour  in  preparing  their 
food.  Any  place  is  often  thought  good 
enough  to  lodge  a  pig  in,  and  a  sty  is  a 
word  synonymous  with  a  filthy  place. 
But  in  every  well  arranged  fkrm-yard 
there  should  be  a  convenient  place  for 
keeping  hogs  and  feeding  them,  which 
ma^  be  erected  at  a  small  expense,  and 
which  will  soon  repay  the  outlay.  There 
should  be  a  place  to  boil  and  mix  the  food 
in,  with  one  or  more  large  coppers  and  a 
steaming  apparatus.  The  food  should  be 
mixed  in  square  brick  tanks  sunk  in  the 
ground  and  cemented,  that  there  may  be 
no  filtrations.  If  there  is  only  one  tank, 
there  should  be  a  partition  in  it.  From 
the  boiling-house  there  should  be  an  im- 
mediate communication  with  the  feeding- 
sties,  under  cover,  if  possible.  Each  sty 
should  open  into  a  small  yard  behind, 
which  should  communicate  by  a  door 
with  the  principal  ferm-^ard,  where  the 
barn  is  situate^  in  which  the  com  is 
thrashed,  and  be  enclosed  with  a  low  wall 
or  paling.  There  should  be  separate  sties 
for  breeding-sows,  for  porkers,  and  fbr 
fotting  hogs.  Not  more  than  three  or  four 
of  the  latter  should  be  in  one  sty :  the 
food  should  be  given  in  troughs,  in  a 
separate  compartment  from  that  in  which 
the  hogs  lie  down,  and  no  litter  should  be 
allowed  there.  The  floor,  which  should  be 
of  brick  or  stone,  should  be  frequently 
washed  clean,  and  the  troughs  should  be 
cleaned  out  before  every  meal ;  any  of  the 
food  left  from  the  last  meal  should  be 
taken  out  and  given  to  the  store-pigs.  A 
very  convenient  contrivance  for  keying 
the  troughs  clean  is  to  have  a  flaj)  or  door, 
made  with  hinges,  to  hang  horizontally 
over  the  trough  so  that  it  can  swing,  and 
alternately  be  fastened  by  a  bolt  to  fiie  in- 
side or  outside  edge  of  the  trough.  When 
the  hogs  have  fed  sufBciently  the  door  is 
swung  back,  and  the  trough  is  easily 
cleaned  out     It  remains  so  till  feeding* 
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Elevation  and  Section. 


SOAT.E  or  FEET. 

A,  Moot-house ;  B,  boiling  and  sieaming-hoose ;  a,  steamer ;  h,  co|»per ; 
dfd,  taakc  to  mix  the  food;  C,  passage  to  the  rties}  1,  1,  feediog-rooma ; 
^3.yaids. 


e,  e,  steaming  vesaelt ; 
2. 2,  sleeping-rooms ; 


time,  when  the  fi)od  is  poured  in  without 
any  impediment  from  the  greedy  hogs, 
who  cannot  get  at  it  till  the  door  is 
swung  back.  This  simple  amtrivance 
sares  a  great  deal  of  trouble,  and  is  easily 
adapted  to  any  common  sty.  It  is  a  great 
advantage  to  be  able  to  inspect  the  sties 
without  going  into  them,  and  this  is 
effected  by  placing  them  under  a  com- 
mon roof,  which  may  conveniently  be 
a  lean  to  the  boiling-house  or  any 
other  building,  with  a  passage  between 
them. 

The  preceding  figure  will  best  explain 
this,  and  show  its  superiority  over  com- 
mon sties. 

HOPS  ''Humulus  lupulus  of  Linnccus) 


are  extensively  cultivated  for  the  flowers 
or  seed-vessels,  which  give  flavour  and 
permanence  to  beer,  by  being  boiled  with 
the  wort  in  brewing.  They  impart  a 
pleasant  bitter  and  aromatic  flavour,  and 
prevent  the  too  rapid  progress  of  fer- 
mentation. Beer  which  is  well  hopped 
will  keep  long  and  become  very  fine,  with- 
out any  of  those  artificial  means  of  fining 
which  make  the  common  brewers'  beer 
so  much  inferior  in  quality  to  that  which 
is  home-brewed. 

Hops  were  introduced  into  England 
from  Flanders  about  the  year  1524. 
The  most  extensive  plantations  are  in 
Kent,  Sussex,  and  Herefordshire;  but 
they  are  also  cultivated  in  Worcester- 
shire, Wiltshire,  Hampshire,  Gloucester- 
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iltire»  Sarrej,  and  several  o4^r  oonntiee. 
Hie  liop  is  a  sl^ider  dimbug  plaat, 
uddok  requires  a  Yery  rich  meUow  soil 
aadeareliileiiltivafeioii.  It  is  very  tender, 
and  tlie  produce  is  precarions,  sometimes 
giving  a  great  profit  to  the  grower,  and 
at  ot£»'  times  fidling  alto^[eih^.  The 
greatest  quantity  of  h^  is  raised  in 
Kent,  bat  the  finest  quality  in  the  ^eigh- 
boorhood  of  Famham  in  Suriej.  The 
ami  of  a  hop-garden  must  be  neh  to  a 
considerable  dqpth,  or  made  so  artificially. 
Hie  subsoil  must  be  dry  and  sound ;  a 
porous  rocky  subsoil,  ooyered  vith  two 
or  three  fbet  of  good  vegetable  mould,  is 
the  best  for  hope.  The  exposure  should  be 
towards  the  south,  on  the  slope  of  a  hill, 
or  in  a  wdl-sheltered  valley.  Old  rich 
pastures  make  the  best  hop-gardais. 
They  should  be  dug  two  or  more  spits 
de^  and  the  sods  buried  at  the  bottom, 
where  they  will  gradually  decay  and 
afford  nourishment  to  the  si^ender  roots  of 
tiie  plants  which  strike  deep.  A  very 
large  quantity  of  the  richest  rotten  dung, 
at  least  100  cubic  yards  per  acre,  should 
he  well  incorporated  witn  the  soil  by  re- 
peated ploug^^gs,  till  it  is  entirely  de- 
eompoaed  and  produces  that  dark  tint 
which  IS  the  sure  sign  of  an  abundance  of 
humus.  The  ground  should  be  prepared 
h^  laying  it  u^  with  the  spade  in  high 
ndges  before  wmter,  to  expose  it  as  much 
as  posnUe  to  the  mellowing  influence  of 
the  frost  A  succession  of  green  crops, 
such  as  rye  cut  green  or  fed  off  with 
aheep,  early  turnips  fed  off  in  autumn,  or 
spring  tares,  ere  an  excellent  preparaUon, 
1^  cleaning  the  land.  It  is  better  to  be 
two  or  even  three  years  in  preparing  the 
ground  and  getting  it  perfec^y  ^ean, 
than  to  plant  tne  hops  in  a  foul  or  unpre- 
pared soiL 

Tlie  young  plants  are  raised  in  be^ 
and  may  be  raised  from  seed ;  but  it  is 
more  usual  to  plant  the  young  shoots 
wbaich  rise  from  the  bottom  of  the  stems 
of  old  plants.  They  are  laid  down  in  the 
earth  till  they  strike,  when  they  are  cut 
off  and  planted  in  the  nursery-bed.  Care 
must  be  taken  to  have  only  one  sort  of 
hops  in  a  plantation,  that  they  may  all 
ripen  at  the  same  time ;  but  where  tiiere 
are  very  extensive  hop-grounds  it  may  be 
advantageous  to  have  an  earlier  and  a 


later  sort  in  different  dirisions,  so  that 
they  may  be  picked  in  succession.  The 
vaneties  most  esteemed  are  the  Grape 
Hc^  tiie  White  Vine,  and  the  Golden 
Hop.  The  gr(Mmd  having  been  premured 
for  planting,  it  is  divided  by  parallel  lines» 
six  or  more  feet  apar^  and  short  sticks  are 
inserted  into  the  ground  along  these  lines 
at  six  feet  distance  from  eadi  other,  so  as 
to  alternate  in  the  rows,  as  is  frequentiy 
done  with  cabbage-i^ants  in  gardens.  At 
each  stick  a  hole  is  dug  two  feet  square 
and  two  feet  deep,  which  is  filled  lightiy 
with  tiie  earth  dug  out,  together  with  a 
compost  prepared  with  dung,  lime,  and 
earth,  well  mixed  by  repeated  turning. 
Fresh  dung  should  never  be  wplied  to 
hops.  Three  plants  are  placed  in  the 
middle  of  this  hole  six  inches  asunder^ 
forming  an  equilateral  triangle.  Awa^ 
tering  with  liquid  manure  greatiy  assista 
their  taking  root,  and  the^soon  begin  to 
show  bines.  A  ^ck  three  or  four  feet 
long  is  then  stuck  in  the  middle  of  the 
three  plants,  and  the  bines  are  tied  to 
these  with  twine  or  the  shreds  of  Rusua 
mats,  till  they  lay  hold  and  twine  round 
them.  During  their  growth  tiie  ground 
is  well  hoed  and  forked  up  around  the 
roots,  and  some  of  the  fine  mould  is 
tbx>wn  around  the  stems.  In  fevourable 
seasons  a  few  hops  may  be  picked  from 
these  young  {dants  in  the  autumn,  but  in 
general  there  is  nothing  the  first  year. 
Early  in  November  the  ground  is  csxe- 
fnlly  dug  with  the  iq^iade,  and  the  earth, 
being  turned  towardc  the  plants,  is  lefr  so 
all  the  winter. 

In  the  second  year,  early  in  spring,  the 
hillocks  around  the  plants  are  opened^ 
and  tiie  roots  examined.  The  last  year's 
shoots  are  cut  off  within  an  inch  of  the 
nuun  stem,  and  all  the  suckers  quite  close 
to  it  The  suckers  form  an  agreeable 
vegetable  for  the  table,  dressed  like  as- 
paragus. The  earth  is  pressed  round  the 
roots,  and  the  cut  parts  covered  so  as  to 
exclude  the  sdr.  A  pole  about  twelve 
feet  long  is  tiien  firmly  stuck  into  the 
ground  near  the  plants ;  to  this  the  bines 
are  led  and  tied  as  thev  shoot,  till  they 
have  taken  hold  of  it  If  by  any  accident 
the  bine  leaves  the  pole,  it  should  be  care- 
fully brought  back  to  it,  and  tied  till  it 
takes  hold  again.    A  stand  ladder  should 
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be  at  hand  to  do  this,  when  the  bine  has 
acquired  some  height  The  ground  being 
well  hoed  and  the  earth  raised  round  the 
plants,  the  produce  this  year  will  average 
4  cwts.  per  acre,  if  the  season  is  favour- 
able. 

Some  hop-planters  plough  up  or  dig  the 
ground  before  winter ;  others  prefer  doing 
it  in  spring,  in  order  not  to  hasten  the 
shooting,  whidi  weakens  the  plants.  The 
same  operations  of  pruning  the  shoots, 
manuring,  and  placing  poles,  which  were 
performed  the  precemng  year,  are  care- 
fullv  repeated.  Partic^ar  attention  is 
paid  to  proportion  the  length  of  the  poles 
to  the  probable  strength  of  the  bines ;  for 
if  the  pole  is  too  long,  it  draws  up  the 
bine,  and  makes  it  be^  less ;  if  it  is  too 
short,  the  bines  entangle  when  they  get 
beyond  the  poles,  and  cause  confusion  in 
the  picking.  In  September,  the  flower 
containing  the  seed  will  be  of  a  fine  straw 
colour,  turning  to  a  brown ;  it  is  then  in 
perfection.  When  it  is  over-ripe  it  ac- 
quires a  darker  tint  No  time  is  now 
lost,  and  as  many  hands  are  procured  as 
can  be  set  a-picking;  great  numbers  of 
men  and  women  go  out  of  the  towns  in 
the  hopping  season,  and  earn  good  wages 
in  the  hop  plantations.  During  the  pick- 
ing tiiey  sleep  in  bams  and  outhouses.  In 
the  picking,  the  poles  are  taken  down, 
and  the  stems  cut  three  feet  from  the 
ground ;  if  they  were  cut  shorter  it  would 
weaken  the  root,  by  causing  it  to  bleed. 
The  poles  are  laid  sloping  over  a  frame  of 
strong  wood  nine  feet  long  and  four  feet 
wide,  supported  by  legs  three  feet  high ; 
this  is  called  a  bin.  A  piece  of  coarse 
cloth  is  fixed  to  this  frame  by  hook&,  so  as 
to  form  a  bag,  which  does  not  reach  the 
ground.  Three  men  or  women,  or  four 
boys  or  girls,  are  placed  on  each  side  of 
the  bin,  and  pick  the  hops  from  two  poles 
at  a  time.  Where  they  are  venr  carefhl 
of  the  quality  of  the  hops,  as  atFamham, 
they  divide  them  into  three  sorts:  the 
green,  which  are  not  quite  ripe ;  the  light 
yellow-brown,  which  are  in  perfection ; 
and  the  very  dark,  which  are  past  their 
prime.  Some  go  even  further,  and  make 
several  qualities  according  to  colour  and 
fragrance :  for  this  purpose  there  are  se- 
veral baskets.  The  dew  should  be  off  en- 
tirely before  they  begin;  for  otherwise 


I  the  hops  might  become  mus^,  or  take  too 
long  drying,  and  lose  tiieir  fragrance. 
The  hops  when  picked  are  dried  on  a  hair 
cloth  in  a  kiln.  When  they  appear  suffi- 
ciently dry  at  bottom  they  are  turned ;  it 
is  however  thought  by  some  hop-driers 
that  the  turning  of  Uie  hops  is  apt  to 
injure  them,  and  that  it  is  b^t  not  to  do 
so ;  but  in  order  that  the  upper  part  may 
be  dried  equally  with  the  lower,  a  wooden 
cover  lined  with  tin  plates  is  let  down 
over  the  hops  on  the  hair  cloth,  to  within 
a  few  inches  of  the  sur&ce;  this  reverbe- 
rates the  heat,  and  the  whole  is  dried 
equally.  The  heat  must  be  carefiilly  re- 
gulated, in  order  that  it  may  not  alter  the 
colour.  When  the  leaves  of  the  hops  be- 
come brittle  and  rub  off  easily,  tiiey  are 
sufficiently  dried.  They  are  then  laid  in 
heaps  on  the  floor,  where  they  undergo  a 
very  slight  heating.  As  soon  as  itns  is 
observed,  they  are  hogged.  This  is  done 
through  a  round  hole  25  or  30  inches  in 
diameter,  made  in  the  floor  of  the  loft 
where  the  hops  are  laid.  Under  this  hole 
is  a  bag,  the  mouth  of  which  is  drawn 
through  the  hole,  and  kept  open  by  a 
hoop  to  which  it  is  made  fiist  The  hoop 
is  somewhat  larger  than  the  hole,  and  the 
bag  remains  suspended;  a  handful  of 
hops  is  now  put  into  each  comer  of  the 
bag,  and  there  tied  firmly  by  a  cord.  A 
bushel  or  two  of  hops  are  put  into  the 
bag,  and  a  man  gets  into  it  to  tread  the 
hops  tight  The  bag  does  not  reach  the 
floor  below.  As  the  hops  are  packed  by 
the  feet,  more  are  continually  added  tiU 
the  bag  is  full.  It  is  now  taken  off  the 
hoop,  and  filled  up  with  tiie  hands  as 
tight  as  possible.  The  comers  are  stuffed 
as  soon  as  the  mouth  is  pai*tiy  sewn  up» 
and  tied  as  the  lower  comers  were ;  when 
sewed  close  and  tight,  it  is  stored  in  a  dry 
place  till  the  hops  are  wanted  for  sale. 

The  crop  of  the  third  year  will  average 
8  cwt.  per  acre.  In  some  very  extraor- 
dinary seasons,  on  good  land,  15  cwt. 
have  been  picked  per  acre :  in  Flanders, 
where  they  manure  with  urine  and  the 
emptyings  of  privies,  this  is  not  an  un- 
common produce. 

Rape-cakes,  malt  dust,  and  woollen 
rags  are  used  with  good  success  in  hop- 
grounds  :  bones  have  been  tried,  but  wiSi 
an  uncertain  result 
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The  hop  is  a  dioecious  plant,  t.  e.  some 
of  the  individuals  are  male  plants  and 
others  female,  which  have  respectively 
flowers  of  a  different  construction  and  of 
different  habitudes.  The  male  or  stami- 
niferous  flowers,  which  grow  on  stalks 
quite  distinct  from  the  female  flowers, 
prepare  the  pollen,  or  fertilizing  dust,  and 
afterwards  wither  away,  when  this  dust 
has  escaped  from  the  anthers,  and  been 
committed  to  the  air,  to  be  by  it  conveyed 
to  the  female  flowers.  The  female  flowers 
are  in  the  form  of  strobnli,  or  cones,  con- 
sisting of  scales,  which  have  at  their  base 
the  germ  of  the  future  seed,  and  which 
have  the  habit  of  enlarging,  as  the  scales 
of  the  fir-cones  do,  more  particularly  after 
the  fertilization  of  the  ovule,  or  future 
seed,  by  a  quantity  of  the  pollen  falling 
upon  it. 

Though  the  pollen,  from  its  extreme 
lightness,  can  be  ws^fted  to  a  consider- 
able distance,  and  some  seeds  in  each  cone 
may  be  so  fertilized,  yet  it  would  be 
weU  to  rear  a  number  of  the  male  plants 
among  the  others,  or  along  the  hedges  of 
tiie  hop-gardens,  to  ensure  the  fertiliza- 
tion of  €ul  the  seeds.  But  as  the  farmers 
observe  that  the  flowers  of  the  male 
(termed,  in  Kent,  seedling,  blind,  or  wild 
Aop ;  in  Sussex,  buck  or  cock  hop)  wither 
away,  they  generally  extirpate  tiiem  at 
the  digging  season,  as  unfruitful  cum- 
berers  of  £e  ground.  That  this  is  an 
error  may  be  proved  in  various  ways,  but 
anappeid  to  the  result  of  an  opposite 
practice  is  the  most  convincing.  A  bushel 
of  hqps,  collected  from  plants  of  the  fourth 
year,  raised  from  seed, weighed  36  pounds, 
there  being  male  plants  near ;  a  second 
instance,  where  the  plants  were  raised 
from  cuttings, weighed tiiirty -five  pounds; 
while  a  bushel,  grown  in  a  garden  where 
tiie  male  plants  were  always  eradicated, 
-weighed  only  22  pounds.    Besides  the 

S eater  quantity  of  hops  thus  obtained, 
e  aroma  is  much  greater  (the  lupulin, 
<m  which  the  aroma  depends,  is  con- 
sidered by  Planch^  to  be  the  unappro- 
prijEUed  pollen  dust  which  has  alighted 
en  the  scale  of  the  females),  and  the 
strength  of  the  bitter  much  greater.  After 
the  period  when  the  males  have  elaborated 
^e  pollen,  and  the  strobuli  of  the  females 
begun  to  enlarge,  the  males  may  be  cut 


down,  and  the  stalks  employed  to  make 
cordage  for  hop-bags  against  the  following 
harvest  In  1760  the  Society  of  Arts 
awarded  premiums  for  cloth  made  from 
the  hop-bme.  (Lance's  Golden  Farmer, 
London,  1831.) 

The  poles  are  an  expensive  article; 
those  of  diestnut  are  the  most  durable,  and 
also  the  dearest  They  should  be  put 
into  a  shed  during  winter:  where  tiiis 
cannot  be  done,  tiiey  are  placed  on  end  in 
the  form  of  a  cone,  leaning  against  each  c 
other.  If  the  tops  of  these  cones  had  a 
cap  of  thatch,  it  would  greatly  protect 
them  from  the  weather :  whether  it  will 
be  worth  while  to  soak  them  in  a  solution 
of  corrosive  sublimate,  according  to  Kyan's 
patent,  remains  yet  to  be  proved ;  but  if 
It  should  preserve  them,  every  extensive 
hop-grower  should  have  a  tank  for  the 
purpose. 

HOBSE,— Natural  Histanf  and  Den- 
tition of  the  Horse, — The  native  country  of 
the  horse  is  unknown.  From  very  remote 
periods  he  has  been  found  in  almost  every 
part  of  the  Old  World,  but  his  appearance 
on  the  continents  and  the  islands  of  the 
New  World,  whether  of  the  Atlantic  or 
Pacific  Ocean,  is  of  comparatively  re^nt 
date.  Everywhere  he  is  recognised  as  the 
most  useful  of  the  servants  of  man,  and 
he  yields  in  intelligence  to  the  dog  alone. 
In  the  earlier  ages  of  the  world  he  seems 
to  have  been  devoted  to  the  purposes  of 
war  or  of  pleasure,  while  the  ox  was  our 
agricultural  servant ;  but  his  beauty  and 
strength  and  tractability  have  now  con- 
nected him,  directiy  or  indirectly,  with 
almost  all  tiie  purposes  of  life.  If  he 
differs  in  different  countries  in  form  and 
in  size,  it  is  from  the  influence  of  climate 
and  cultivation ;  but  otherwise,  from  the 
war-horse,  as  he  is  depicted  on  the  friezes 
of  antient  temples,  to  the  stately  charger 
of  Holstein  and  of  Spain,  or  from  the  fleet 
and  beautiful  Arabian  to  the  diminutive 
SheUander,  there  is  an  evident  similarity 
of  form  and  destination  which  clearly 
stamps  his  common  origin. 

He  is  naturaUy  and  of  choice  an  herb- 
ivorous animal.  His  thin  and  muscular 
lips,  his  firm  and  compressed  mouth,  and 
his  sharp  incisor  teeth,  are  admirably 
adapted  to  seize  and  to  crop  the  grass; 
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wd  ahbotigh  we  know  noddng  <^  him  in 
9M  aateral  state,  jet  when  he  has  escaped 
^nom  the  houdage  of  man,  and  foUovs  his 
vwn  prqiensities,  the  grass  is  his  chosen 
£km1.  In  his  domesticated  state,  hoveyer, 
Ae  was  destined  to  liye  partially  or  chiefly 
on  other  aliment,  and  that  of  a  much 
Ibarder  kind — the  varioas  niecies  of  com ; 
^refore  while  man  and  the  camiyorous 
iQumals  can  only  ehamp  and  crush  their 
fyoAf  a  proyioon  is  given  to  the  horse,  in 
tibe  stmetore  of  some  of  the  bones  of  the 
Ikee,  by  means  of  which  he  can  commi- 
onte  and  grind  down  his  food  as  perfectly 
«» in  the  best-eontrived  mill. 

The  teeth  of  the  horse  require  some 
l^i^thened  eonsideratiou,  not  only  from 
their  admirable  adaptation  to  this  purpose, 
hU  as  indieatiBg,  by  the  yarions  chsmges 
which  they  undergo,  almost  beyond  the 
possibility  of  error,  the  age  of  the  animal. 
He  may,  when  young  in  years,  be  reduced 
lotearly  to  the  deer^itude  of  age  by  the 
barhsufous  usage  of  Uiose  who  ought  to  be 
his  moat  aeealous  protectors;  tl^  cavity 
abofve  the  ^e  ma^  be  deepened,  the  und^ 
lip  may  &U,  the  limbs  may  be  bowed,  and 
tbs  &et  may  be  battered  and  distorted, — 
h«t  it  ia  not  easy  to  alter  the  character  of 
the  teeth. 

The  (xAi  is  g^ierally  drc^ped  with  the 
first  and  second  molar  and  grinding  teeth 
haying  forced  their  way  throng  the  gum. 
When  he  is  about  seyoi  or  ei^t  days  old 
^e  two  central  front  or  incisor  teeth, 
aboye  and  below,  appear.  At  the  es^ura- 
lion  of  fiye  or  six  we^  the  two  next 
incisors  may  be  seen.  At  three  months 
they  will  have  overtaken  the  central  ones, 
and  both  pairs  will  have  nearly  attained 
^ir  natural  level.  A  third  gnnder  will 
then  have  a|;^)eared ;  and  a  little  before 
or  after  the  eighth  month  the  third  nipper, 
above  and  below,  and  on  each  side,  will  be 
seen.  The  colt  will  now  have  his  full 
compliment  of  front  or  cutting  teeth. 

laese  teeth  are  beautifully  adapted  to 
their  purpose.  Thev  have  in  front  an 
elevated  cutting  edge  of  considerable 
sharpness.  It  is  formed  of  enamel,  a 
polished  substance  almost  too  hard  to  be 
acted  upon  by  the  file,  which  covers  the 
tooth.  This  elevated  edge  is  bent  some- 
what inwards  and  over  the  tooth,  so  that 
there  is  a  d^ression  behind  it  which  gra- 


dually becoBMS  stained  by  the  food,  and 
constitutes  what  is  called  'the  mark*  in 
the  month  of  the  colt  or  horse. 

This  elevated  edge  of  enamel,  hard  9S 
it  is,  is  gradually  worn  doym  in  the  act  of 
nipping  and  cutting  the  grass ;  and  as  it 
wears  away,  the  hollow  behind  becomes 
diminished,  and  is  at  length  totally  obli- 
terated. By  the  dugree  in  which  this 
mark  is  efilitoed,  the  horseman,  not  ozdy 
with  r^ard  to  the  first,  but  the  permanent 
teeth,  judges  of  ibe  age  of  the  animal. 
This  obliteration  begins  to  be  manifest  at 
a  Yeij  early  age.  At  six  months  it  is 
sufficiently  evident  in  the  ibur  central 
nippers.  At  a  year  and  a  half  the  mark 
will  be  very  &int  in  the  central  nippers, 
diminished  in  the  other  two^  and  the  sor» 
face  of  all  them  will  be  flattened. 

At  twelve  months  a  fourth  grinder  pro* 
trudes,  and  a  fifth  at  the  expiration  of 
two  years. 

These  we  all  temporary  tee&.  They 
were  only  to  last  during  a  very  early- 
period  of  the  life  of  the  animal ;  and 
when  his  jaws  were  considerably  ex- 
panded, they  were  destined  to  pve  way  to 
another  set,  lareer,  firmer,  and  that  wcmld 
probably  last  during  life.  The  perma- 
nant  teeth  had  been  long  growing  in  the 
socket  beneath  the  temporary  ones,  and 
had  been  pressing  upon  th^r  roots^  and 
that  pressure  had  caused  an  abson^ion  of 
these  roots,  until  at  length  they  lost  all 
hold  and  were  disi^ced. 

When  the  animal  is  about  l^ree  years 
old  the  central  pair  ei  nippers,  above  and 
below,  are  thus  removed,  and  two  fee^ 
teeth,  easily  distinguishable  Innn  the  first 
by  tiieir  increased  size,  make  their  ap- 
pearance, so  that  a  three-year-old  oolt  is 
easily  recognised  hy  these  two  new  and 
enlarged  caititd  nippers. 

A  Siree-year-old  colt  has  his  fenn  and 
ener^es  much  more  developed  than  a  two- 
vear-old  one,  and  is  considerably  more  va- 
luable ;  therefore  some  dishcmest  breeders 
endeavour  to  pass  him  upon  the  unwary 
as  being  a  year  older  than  he  really  is, 
and  they  accomplish  this  in  an  ingemous 
but  cruel  manner.  This  cannot  however 
be  effected  until  a  portion  of  the  second 
year  is  past,  when  the  permanent  teeA 
belcw  are  beginning  to  press  upon  the 
roots  of  their  predecessors,  and  dien  the 
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breeds  extracts  liie  central  milk-teeth. 
Th&Be  below,  having  no  longer  anything 
to  resist  ^ir  progress,  grow  fkr  more 
rapidly  thlm  they  otherwise  would  do,  and 
tiie  scotmdrel  gains  four  or  fiye  months  in 
t^  appar^t  age  of  his  colt. 

Can  this  trickery  be  detected?  Not 
always^  except  by  mm  who  is  well  accns- 
tMned  to  horses.  The  comparatively  slow 
wasting  of  the  other  nippers,  the  differ- 
ence of  the  development  of  these  nippers 
In  Ae  npper  and  under  jaw— for  the 
^feeder  usually  confines  his  roguery  to 
^e  lower  jaw,  the  upper  one  being  com- 
paradvely  seldom  examined — th^  cir- 
cumstances, together  with  a  deficiency  of 
general  development  in  tiie  colt,  will 
alone  enable  tiie  purchaser  to  detect  the 
attempted  cheat 

The  honest  mouth  of  a  three-year-old 
horse  should  be  thus  formed: — ^the  cen- 
tral teeth  are  palpably  larger  tiian  the 
crthers,  and  have  Ae  mark  on  their  upper 
8Br&oe  evident  and  well  d^Glned.  They 
will,  however,  be  lowor  than  the  other 
te<$tiL  The  mark  in  the  next  pair  of 
liippers  will  be  nearly  worn  away,  and 
tiiat  in  the  comer  nippers  will  begin 
to  wear. 

At  three  rears  and  a  half  the  second 
&^)pers  will  be  pushed  from  tiieir  sockets, 
mui  their  place  gradually  supplied  by  a 
new  pwr;  and  at  four  and  a  half  the 
comer  nippers  will  be  undergoing  the 
same  process.  Thus  at  four  years  oEl  the 
central  nippers  ^prill  be  fully  grown ;  the 
next  pair  will  be  up,  but  will  not  have 
attained  their  full  height ;  and  the  comer 
nippers  will  be  small,  with  their  mark 
nearly  efikced.  At  five  years  old  the 
mark  will  begin  to  be  effitced  from  the 
central  teeth,  the  next  pair  will  be  fhlly 
grown  and  the  blackness  of  the  mark 
H  little  taken  off,  and  the  comer  pair 
will  be  protrading  or  partfy  grown. 

At  this  period,  or  between  the  fourth 
and  fifth  year,  anodier  change  will  have 
taken  place  in  the  mouth ;  the  tushes  will 
have  begun  to  appear.  TTiere  will  be  two 
•f  them  m  eadh  jaw,  between  the  nippers 
and  the  grinders,  considerably  nearer  to 
the  former  than  the  latter,  and  particularly 
so  in  the  lower  jaw.  The  use  of  these 
tushes  in  the  domesticated  state  of  the 
horse  is  not  evident;  but  they  were  pro- 


bably designed  as  weap<ms  of  oBsaoe  in 
the  wild  state  of  the  auimaL  Atfcea^ 
are  too  frequently  made  to  hasten  the  a^ 
pearance  of  the  second  and  the  comer 
teeth,  in  the  same  manner  as  described 
with  regard  to  the  first;  and  the  gum  is 
often  deeply  lanced  in  order  to  hasten  iSks 
appearance  of  the  tudi. 

At  six  years  old  tiie  mark  on  the  cen- 
tral nippers  will  be  diminished,  if  not  ob- 
literated. A  depression  and  a  mark  «f 
rather  brown  hue  may  remain,  but  tite 
d^p  Mackened  bole  in  the  centre  will  no 
longer  be  found.  The  o&er  incisors  will 
also  be  somewhat  wom»  and  ike  taak  fhlly 
developed. 

At  seven  the  mark  on  the  next  pair  of 
incisors  will  have  nearly  disappeared,  and 
the  tush  will  be  rounded  at  the  pmnt  and 
tfaeed^. 

At  eight  the  mark  will  have  disappeattd 
fh>m  all  the  incisor  teeth,  and  the  tosh 
will  be  evidentlv  rounder  and  blunter. 

At  this  period  anotiier  piece  of  trickery 
is  occasionally  practised.  The  breeder 
had,  till  the  animal  was  five  years  cid, 
been  endeavouring  to  give  him  an  Met 
ttppeanxice  than  his  years  entitled  him  to, 
because  in  proportion  as  he  afqm>ached 
the  period  when  his  powers  was  most  per- 
fectly developed  his  value  increased ;  bat 
now  he  endeavours  to  conceal  the  ravages 
of  age.  The  horse  is  cast,  and  with  a 
sharp-pointed  steel  instrument  a  little  hole 
is  dug  on  the  surface  of  the  comer  in- 
cisor, to  which  a  red-hot  iron  is  afterwards 
applied.  An  indelible  black  mark  is  thus 
len  on  the  toodi.  Sometimes  the  roguery  is 
carried  fiirther ;  ^e  next  tooth  is  slightly 
touched  with  the  engrave  and  the  can- 
tery;  but  here  ike  dishonest  dealer  ge- 
nerally overreaches  himself,  for  the  fiwm 
and  general  appearance  of  a  ax-year^old 
horse  can  rarely  be  given  to  one  who  has 
passed  his  eighth  year. .  The  eightii  year 
naving  passed,  it  is  difficult  to  aedde  on 
the  exact  age  of  the  horse.  The  incuom 
of  the  upper  jaw  are  then  the  best  guides. 
At  nine  years  the  mark  is  said  to  be  worn 
away  from  the  central  teeth ;  at  eleveii, 
from  the  next  pair ;  and  at  twelve,  from 
the  comer  ones.  The  tush  likewise  be- 
comes shorter  and  blunter. 

There  are  many  circumstances  whidi 
renc^r  a  decirion  as  to  the  age  of  the 


Digitized  by  VjOOQ IC 


ROBSB. 


I  190    1 


H0B8B 


hone  very  difficult  after  the  marks  are 
effiiced  from  the  lower  incisors,  and  even 
before  that  period.  Horses  always  kept 
in  the  stable  have  the  mark  much  sooner 
worn  out  than  those  that  are  at  grass,  and 
it  is  impossible  to  form  any  calculation  at 
all  as  to  crib-biters. 

Of  the  age  to  which  the  horse  would 
naturally  arrive  it  is  impossible  to  say 
anything  satisfactory.  Many  have  ex- 
ceeded thirty,  and  some  of  them  even 
forty  years ;  but,  from  ill-usage  and  over- 
exertion, the  majority  come  to  their  end 
before  they  have  seen  nine  or  ten  years. 

The  Proper  Coj^ormation  of  the  Horse, 
— A  very  general  account  only  can  be 
given  of  this,  for  it  varies  essentially  with 
the  breed  and  destination  of  the  animal. 
There  are  some  points  however  which  are 
valuable  in  horses  of  every  description. 
The  head  should  not  be  disproportionally 
large,  and  should  be  well  set  on,  t.  e.  the 
lower  jaw-bones  should  be  sufficiently 
fkr  apart  to  enable  the  head  to  form  that 
angle  with  the  neck  which  gives  free  mo- 
tion and  a  graceful  carriage  to  it,  and  pre- 
vents its  bearing  too  heavy  on  the  hand. 
The  eye  should  be  large  and  a  littie  pro- 
minent, and  the  eyelid  fine  and  thin.  The 
ear  should  be  small  and  erect,  and  quick 
in  motion.  The  lop-ear  indicates  dull- 
ness or  stubbornness;  and  when  it  is 
habitually  laid  too  far  back  upon  the 
neckj  there  is  too  frequentiy  a  disposition 
to  mischief.  The  nostril  in  every  breed 
should  be  somewhat  expanded:  it  can 
hardly  be  too  much  so  in  the  racer,  the 
hunter,  the  roadpter,  and  the  coach-horse, 
for  this  animal  breathes  only  through  the 
nostril,  and  would  be  dangerously  dis- 
tressed when  much  speed  is  required  of 
him,  if  the  nostril  could  not  dilate  to  ad- 
mit and  to  return  the  air.  The  neck 
should  be  long  rather  than  short.  It  then 
enables  the  animal  to  graze  with  more 
ease,  and  to  throw  his  weight  more  for- 
ward whether  he  is  in  harness  or  gallop- 
ing at  the  top  of  his  speed.  It  should  be 
muscular  at  its  base,  and  gradually  be- 
come fine  as  it  approaches  the  head.  The 
withers  should  be  somewhat  high  in 
every  horse,  except  perhaps  that  of  heavy 
draught,  aud  it  does  not  harm  him,  for 
there  is  larger  surface  for  the  attachment 
of  the  muscles  of  the  back,  and  they  act 


at  greater  mechanical  advantage.  A 
slanting  direction  of  the  shoulder  gives 
also  much  mechanical  advantage,  as  well 
as  an  easy  and  pleasant  action,  and  a  greater 
decree  of  safety.  It  must  not,  however, 
exist  in  anv  considerable  degree  in  the 
horse  of  draught,  and  particularly  of 
heavy  draught.  The  chest  must  be  capa- 
cious, for  it  contains  the  heart  and  the 
lungs,  the  organs  on  which  the  speed  and 
endurance  of  the  horse  depend.  Capacity 
of  chest  is  indispensable  in  every  horse, 
but  the  form  of  the  chest  admits  of  varia^ 
tion.  In  the  waggon-horse  the  circular 
chest  may  be  admitted,  because  he  seldom 
goes  at  any  great  speed,  and  there  is  com- 
paratively littie  variation  in  the  quantity 
of  air  required ;  but  in  other  horses  the 
variation  is  often  fearful.  The  quantity 
of  air  expended  in  a  gallop  is  many  times 
that  required  in  hard  work.  Here  we 
must  have  depth  of  chest,  not  only  as 
^ving  more  room  for  the  insertion  of  the 
muscles  on  the  action  of  which  the  ex- 
pansion of  the  chest  depends,  but  a  con- 
formation of  the  chest  which  admits  of 
that  expansion.  That  which  is  some- 
what straight  may  be  easily  bent  into  a 
circle  when  greater  capacity -is  required ; 
that  which  is  already  circular  admits  of 
no  expansion.  A  few  words  more  are 
all  that  our  limits  permit  us  to  add,  and 
they  contain  almost  all  that  is  necessary 
to  be  added  on  the  conformation  of  the 
horse.  **The  loins  should  be  broad,  the 
quarters  long,  the  thighs  muscular,  and 
the  hocks  weU  bent  and  well  under  the 
horse." 

General  Management  of  Horses. — ^The 
foal,  as  soon  as  it  is  dropped,  should  be 
turned  with  its  dam  into  a  sheltered  and 
cood  pasture,  in  which  there  is  a  hovel 
for  occasional  retreat  from  the  wind  and 
the  rain.  Some  ha^  or  com,  or  both, 
should  be  allowed,  if  it  is  early  in  the 
season,  or  the  ^rass  has  scarcely  begun  to 
shoot.  There  is  nothing  so  detrimental 
to  the  colt  as  insufficient  food.  It  should 
be  regarded  as  a  fundamental  principle  in 
breeding,  that  if  the  growth  is  checked 
by  starvation,  beauty  and  energy  and 
stoutness  will  rarely  be  displayed  in  after- 
yeai-s. 

In  five  or  six  months,  according  to  the 
1  growth  of  the  foal,  or  the  convenience  of 
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the  himer,  the  weaning  may  take  place. 
The  colt  should  be  removed  from  his 
former  hamits  to  some  distant  rick-yard, 
or  confined  to  a  stable,  until  he  becomes  a 
little  reconciled  to  the  loss  of  his  dam. 

In  the  ensuing  spring  the  breaking  may 
oommence ;  a  process  on  which  will  ma- 
terially depend  the  temper  and  the  yalue 
of  the  horse,  and  the  pleasure  of  the 
rider.  The  foal  should  be  handled  and 
haltered,  and  led  about  by  the  servant 
who  has  the  chief  care  of  hun,  and  whose 
conduct  towards  him  should  always  be 
kind.  •*  The  principle,"  says  the  author  of 
♦  The  Horse,'  "  on  which  the  after-useful- 
ness of  the  animal  is  founded,  is  early 
attachment  to  and  confidence  in  man, 
and  obedience,  resulting  principally  from 
these." 

With  regard  to  the  racing  colt,  the 
processes  of  breaking  and  training  are 
mjuriously  and  cruelly  completed  in  the 
second  year,  and  thousands  of  horses  are 
irreparably  injured  by  this  early  exaction 
of  labour  and  speed:  but  in  the  hunter, 
the  hackney,  the  agricultural  and  the 
carriage  horse,  the  serious  part  of  this 
business  is  not  entered  upon  until  the 
third  year. 

A  horse  is  well  broken  when  he  has 
been  taught  implicit  and  cheerful  obe- 
dience to  his  rider  or  driver,  and  dexterity 
in  the  performance  of  his  work.  A  dog- 
ged, sullen,  spiritless  submission  may  be 
enforced  by  the  cruel  and  brutal  usage  to 
which  the  breaker  so  frequently  has  re- 
course ;  but  that  prompt  and  eager  re- 
sponse to  the  slightest  intimation  of  the 
nder*8  will — that  manifest  aim  to  antici- 
pate every  wish,  that  gives  to  the  horse  so 
much  of  his  value,  must  be  built  on  ha- 
bitual confidence  and  attachment.  The 
education  of  the  horse  should  be  that  of  a 
child.  Pleasure  should  be  as  much  as 
possible  associated  with  the  early  lessons ; 
while  firmness,  or,  if  need  be,  coercion, 
must  establish  the  habit  of  obedience. 

The  breaking  being  accomplished,  the 
management  of  the  horse  will  vary  ac- 
cording to  his  breed  and  destination ;  but 
the  go^  usage  of  our  domesticated  slaves 
shoSd  be  regarded  as  a  principle  that 
oogbt  never  to  be  violated.  The  agricul- 
tural horse  is  seldom  overworked,  and  on 
large  farms  is  generally  well  fed;  per- 


haps, in  many  cases,  too  much  above  his 
work.  This  however  is  an  error  on  the 
right  side.  A  very  slight  inspection  of 
the  animal  will  always  enable  the  owner 
to  determine  whether  he  is  too  well  or  not 
sufiSicientiy  fed.  The  size  of  the  horse 
and  the  nature  of  the  work,  and  the  sea- 
son of  the  year,  will  make  considerable 
difference  in  the  quantity  and  quality  of 
the  food.  The  following  accounts  will 
sufficientiy  elucidate  the  eeneral  custom ; 
**  Mr.  Harper,  of  Bank  Hall,  Lancashire, 
ploughs  seven  acres  per  week,  the  year 
through,  on  strong  land,  with  a  team  of 
three  horses,  and  allows  to  each  weekly 
two  bushels  of  oats,  with  hay,  during  the 
winter  six  months,  and  during  the  re- 
mainder of  the  year  one  bushel  of  oats  per 
week,  with  green  food.  Mr.  EUman,  of 
Glynde  in  Sussex,  allows  two  bushels  of 
oats,  with  peas-haulm  or  straw,  with  but 
very  littie  hay,  during  thirty  winter 
weeks.  He  gives  one  bushel  of  oats  with 
green  food  during  the  summer."*  There 
is  very  littie  difierence  in  the  manage- 
ment of  these  two  gentiemen,  and  £at 
probably  arising  from  circumstances  pe- 
culiar to  tiieir  respective  farms.  The 
grand  principles  of  feeding  with  reference 
to  agricultural  horses  are,  to  keep  the 
animal  rather  above  his  work,  to  give  him 
good  and  wholesome  food,  and,  by  the 
use  of  the  nose-bag,  or  other  means,  never 
to  let  him  be  worked  more  than  four  or 
five  hours  without  being  baited. 

The  horse  of  quick  work,  the  stage- 
coach horse  and  the  poster,  should  be 
allowed  as  much  as  he  will  eat,  care  being 
taken  that  no  more  is  put  into  the  manger 
than  he  will  readily  dispose  of.  The 
quantity  actually  eaten  will  depend  on 
tiie  degree  of  work  and  the  natural  ap- 
petite of  tiie  horse,  but  it  may  be  averaged 
at  about  66  pounds  of  chaff,  17i  pounds 
of  beans,  and  77  of  oats  per  week.  When 
the  work  is  unusualljr  hard,  the  quantity 
of  oats  may  be  diminished,  that  of  beans 
increased,  and  a  portion  of  barley  added. 

During  the  sporting  season  the  hunter 
is  well  fed,  and  with  that  kind  of  food 
which  contains  a  great  proportion  of 
nutriment  in  littie  compass.      A  small 


*  *  Agricultural   Survey  of  Sussex,'   pp.  yii 
and  381. 
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qnantitj  of  haj,  rarely  more  than  eight 
or  ten  pounds  per  day,  is  allowed,  and 
less  than  that  <m  the  day  before  work. 
The  qoantit^  of  com  majr  vary  from  14 
to  16  lbs.  daily.  There  is  a  prejudice  in 
most  hunting  stables,  and  probably  well 
founded,  against  chaff,  and  it  fe  seldom 
that  the  beans  and  oats  are  bruised.  A 
bnm-mash  is  given  after  a  day  of  more 
than  usual  fatigue,  and  is  serviceable  at 
other  times,  when  ^ere  has  not  been  more 
than  ordinary  work,  provided  that  at 
least  two  days  are  suffered  to  eli4>se 
before  the  horse  is  again  tak^i  into  the 
field. 

No  horse  should  be  urged  on  after  he 
has  exhilnted  unequivocal  symptoms  of 
distress,  such  as  a  aro(^ing  pace,  a  stag- 
gering gait,  a  heavy  bearing  on  the  hand, 
ft  rapid  inspiration  like  a  hurried  sigh, 
ftnd  a  peculiar  convulsive  action  of  the 
diaphragm,  as  though  the  heart  were  vio- 
lently beating  against  the  side.  The  loss 
of  blood,  the  administration  of  some  cor- 
dial medicine,  and  slow  leading  to  the 
nearest  stable,  are  the  best  restoratives  at 
the  moment  of  distress ;  although  the  cor^ 
dial  would  be  absolutely  destructive  a 
iew  hours  afterwards,  when  inftammation 
had  commenced. 

The  hmiting  seaion  having  passed,  t^6 
horse  used  to  be  turned  into  the  field  as 
soon  as  the  grass  had  begun  fairly  to 
sprout,  and  there,  with  his  feed  or  two 
feeds  of  com  daily,  and  his  hovel,  into 
which  he  might  retreat  fh)m  tlie  sun  or 
the  storm,  he  remained  until  the  middle 
of  June,  or  the  flies  began  to  be  trouble- 
come.  It  was  delightml  to  see  how  much 
he  enjoyed  this  short  period  of  liberty ; 
and  well  had  he  earned  it.  Of  late  years 
however  it  has  become  the  fiishion  to  con- 
fiiM  him  to  his  box,  whence  he  stirs  not 
except  for  an  hour^  walking  exercise  od. 
the  road,  until  he  is  taken  into  training 
for  the  next  winter's  business. 

Nothing  can  be  so  erroneous  cft  cruel  as 
this.  There  are  few  horses  that  have  not 
materially  suflSn^  in  their  le^  and  feet 
before  the  close  of  ike  hunting  season. 
There  cannot  be  anything  so  refreshing 
to  their  feet  as  the  damp  coolness  of  the 
herbage  which  they  tread  at  that  period, 
and  there  is  no  physic  which  so  safely 
and  effectually  as  the  spring  grass  carries 


off  every  humour  that  may  be  lurkiBg  ift 
their  frime. 

The  training  <^  the  hunter  for  his  wodc 
is  a  simple  sSair.  It  is,  by  means  o. 
exercise  and  physic,  getting  rid  ci  all 
superfluous  &t  and  flesh,  without  debili- 
tating him.  The  physic  is  useful ;  it  is 
indispensable ;  but  the  chief  thing  is  gra^ 
dually  to  accustom  him  to  the  exertion  of 
everj  power  that  he  possesses,  without  IM 
much  hurrying  his  breathkig  or  over- 
straining or  injuring  him. 

The  training  of  the  race4iorBe  is  of  a 
similar  character,  but  it  is  far  more 
severe,  for  his  strength,  his  speed,  and  his 
endurance  must  be  tested  to  the  utmost. 
The  hunter  has  to  carry  his  rider  gal- 
lantly and  well  through  pei^Apsabng 
burst,  and  if  he  tires,  and  the  sportsmam 
has  the  good  sense  and  humanity  to  cease 
to  urge  him  on,  the  greatest  evil  is  soiw 
temporary  si^fering  to  him,  tani  disap- 
pointment to  his  master;  but  if  the  race- 
horse breaks  down,  or  if  his  capabilities 
have  not  been  accurately  calculated^  tiia 
most  serious  loss  may  be  sustained. 
Thence  arises  tiie  necessity  of  struniag 
and  of  testing  every  power  m  the  prepunf 
tion  of  the  turf  horse ;  and  thence  too  k 
happens,  (r€im  the  strange  and  impolitic 
sacrifice  of  the  endurance  of  the  modem 
racer  to  speed  during  sh(M-t  distances,  that 
so  many  young  horses  break  down  vad, 
become  perfectiy  usdess  in  their  train- 
ing. 

The  watering  of  tiie  horse  is  a  veij 
important  but  disr^iarded  portion  of  his 
general  management.  The  \sSsA  of  water 
has  not  been  suffid^tly  considered.  The 
difference  between  wiiat  is  termed  hard 
and  sqft  water  is  a  circumstance  of  gene- 
ral observation.  The  ^[Hiner  eontune 
certain  saline  principles  which  deocmifoee 
some  bodies,  as  in  the  curdling  of  8oaf>; 
and  prevent  the  section  of  otioers,  as  m. 
die  making  of  tea,  tiie  boiling  of  vegeto- 
bles,  and  the  process  of  brewing.  It  is 
natural  to  suppose  that  these  different 
kinds  of  water  would  produce  somewhat 
different  effects  on  the  animal  frame,  and 
such  is  the  fact  Hard  water,  freshly 
drawn  from  the  well,  will  frequBitly 
roughen  tlie  coat  of  the  horse  unaccae- 
tomed  to  it,  or  cause  gripmg  pains,  or 
materially  lessen  the  animal's  power  of 
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exertion.  The  racing  and  the  hunting 
groom  are  perfectly  aware  of  this ;  and 
so  is  the  horse,  for  he  will  refuse  the 
purest  water  from  the  well,  if  he  can  ob- 
tain access  to  the  nmning  stream,  or  even 
the  turbid  pool.  Where  there  is  the 
power  of  choice,  the  soft  water  should 
undoubtedly  be  preferred. 

The  temperature  of  the  water  is  of  far 
more  consequence  than  its  hardness.  It 
will  rarely  harm  if  taken  from  the  pond 
or  the  running  stream,  but  its  coldness 
when  recently  drawn  from  tha  well  has 
often  been  injurious.  It  has  produced 
colic,  spasm,  and  even  death.  It  should 
therefore  be  exposed  for  some  hours, 
^ther  in  the  stable  or  in  some  tank. 

There  is  often  considerable  prejudice 
against  the  horse  being  fairly  supplied 
with  water.  It  is  supposed  to  chill  him  ; 
to  injure  his  wind,  or  to  incapacitate  him 
few  hard  work.  It  certainly  would  do  so, 
i^  immediately  after  drinking  his  fill,  he 
were  galloped  hard,  but  not  if  he  were 
suffered  to  quench  his  thirst  more  fre- 
quently when  at  rest  in  the  stable.  The 
horse  that  has  free  access  to  water  will 
not  drink  so  much  in  the  course  of  a  day 
as  another  who,  to  cool  his  parched 
mouth,  swallows  as  fast  as  he  can,  and 
knows  not  when  to  stop. 

When  on  a  journey  a  horse  may  with 
p^ect  safety  be  far  more  liberally  sup- 
plied with  water  than  he  generally  is. 
An  hour  before  his  work  commences  he 
should  be  permitted  to  drink  a  couple  of 
quarts.  A  greater  quantity  might  be 
probably  objected  to.  He  will  perform 
his  task  far  more  pleasantly  and  effect- 
ively than  with  a  parched  mouth  and  tor- 
menting thirst.  The  prejudice  both  of 
the  hunting  and  the  training  groom  on 
this  point  is  cruel  as  well  as  injurious. 
The  task  or  the  journey  being  accom- 
plished, and  the  horse  having  breathed  a 
few  minutes,  another  quart,  or  even  two, 
will  be  delightfull;^^  refreshing  to  him, 
and  will  never  do  him  harm.  His  com 
may  then  be  offered  to  him,  which  he 
will  readily  take;  and  before  he  has 
t^ten  the  whole  of  it  two  or  three  more 
quarts  of  water  may  be  given. 

Towards  the  close  of  the  day  the  speed 
of  the  traveller  shotdd  somewhat  abate, 
and  the  horse  should  arrive  at  his  resting- 


place  as  dry  and  as  cool  as  circumstances 
will  permit.  If  he  is  hot,  he  must  be 
walked  about  awhile,  or  the  perspiration 
will  return  in  the  stable.  If  he  is  wet, 
he  must  be  carefully  rubbed  dry.  The 
sooner  this  is  done  the  better;  and  after 
he  is  clothed,  watered,  fed,  and  bedded, 
he  should  as  soon  as  possible  be  left  to 
his  repose.  Professor  Stewart,  of  Glas- 
gow, has  lately  published  a  very  useftd 
work  on  the  *  Stable  Economy,  or  Gene- 
ral Management  of  Horses.'  We  abridge 
his  accoimt  of  **  the  kinds  of  work,  and 
the  preparation  for  liiem.*' 

Travelling, — The  horse  should  undergo 
some  degree  of  training  as  to  the  pace, 
the  distance,  and  the  burden.  When 
there  has  been  no  preparation,  the  stages 
must  at  first  be  short,  and  the  pace  gentle. 
For  a  journey  of  300  miles  the  horse  may 
travel  from  20  to  25  miles  a  day,  resting 
on  the  Sunday,  and  doing  the  work  in 
two  stages,  at  ^e  pace  of  six  miles  an 
hour.  This  requires  a  seasoned  horse, 
and  the  number  of  working  hours  per 
day  is  about  four. 

Hunting  requires  speed  and  stoutness. 
The  pace  seldom  exceeds  twelve  miles  an 
hour,  and  the  run  is  short,  soon  over,  or 
interrupted;  yet  soft  sinking  ground, 
hills,  and  leaps,  make  this  space  severe 
even  on  the  best  horses.  The  time  for  pre- 
paration varies  from  two  to  four  months. 
On  the  day  before  work  the  horse  should 
have  exercise  enough  to  empty  the  bowels. 
If  he  is  a  good  feeder,  he  should  have  no 
hay  within  eight  hours  of  starting,  nor 
water  within  four  hours,  nor  com  within 
three  hours ;  but  if  he  has  five  or  six 
miles  to  go  to  cover,  these  restrictions  are 
less  necessary.  The  working  days  will 
vary  according  to  his  condition  and  the 
hardness  of  l£e  running.  He  may  be 
able  to  go  out  every  second  day,  and 
sometimes  not  more  than  once  in  six  or 
seven.  His  spirits  and  appetite,  and  the 
state  of  his  legs,  will  decide  this.  Even 
on  the  blank  days  some  exercise  should 
be  taken  in  order  to  evacuate  the  bowels 
and  create  an  appetite. 

Coaching. — The  horses  are  best  pre- 
pared for  meir  work  by  good  feeding  and 
gradual  increase  of  speed  and  distance. 
The  ordinary  length  of  a^  stage  is  eight 
miles;   so  that  a  horse  is  reauired  for 
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encry  mile,  or  a  coach  nmning  between 
two  places  forty  miles  distant  emplojrs 
fbr^  horses  to  take  it  away  and  brmg  it 
hade.  The  pace  being  calculated  at  firom 
nme  to  eleven  miles  an  hour,  no  horse 
works  quite  an  hour  in  the  day,  and  some 
not  more  than  three-quarters  of  an  hour, 
except  that,  occasionally,  an  able  horse 
may  perform  a  double  journey  in  order 
to  reUeve  a  sick  companion.  No  horse 
therefore  leads  so  easy  a  life  as  an  Ekig- 
lish  coach-horse  in  a  well  regulated  es- 
tablishment The  muscular  exertion  is 
severe  while  it  lasts,  but  it  is  soon  over. 
Hie  excitement  however  of  high  keep 
and  excessive  exertion  gradually  wears 
the  horse  down,  and  it  is  rarely  that  he 
continues  in  a  &8t  coach  more  than  four 
yetn.  (I<nnu*od,  On  the  Boad,) 

Carting,  —  Cart-horses  usually  work 
from  eight  to  ten  hours,  six  days  in  the 
week.  The  pace  varies  firom  two  miles 
to  three  and  a  half  per  hour,  and  the 
weight  rarely  exceeds  24  cwt,  besides  the 
cart,  which  probably  is  seven  or  eight 
more.  All  beyond  this  in  weight  or  in 
time  of  work  is  cruel. 

Ploughing. — The  average  work  isnbout 
eight  hours  in  the  day.  The  severity  of 
it  depends  on  the  pace,  the  nature  of  the 
soil,  and  the  breadth  of  the  furrow^lice. 
The  pace  is  from  a  mile  and  a  half  to 
two  miles  per  hour ;  the  furrow  varies 
from  eight  inches  to  eleven,  and  the  dis- 
tance travelled  is  from  twelve  to  sixteen 
nules.  The  horse  and  the  man  can  well 
support  this  as  long  as  the  plou^^ung  sea- 
son continues. 

DiseoMS  <f  Horses, — It  may  be  readily 
supposed  that  the  animal  doomed  to  tbte 
manner  of  living  just  traced  in  every  va- 
riety of  the  horse,  will  be  peculiarly  ex^ 
posed  to  numerous  forms  of  suffering. 
Every  natural  evil  will  be  aggravated, 
and  many  new  and  formidable  sources  of 
pain  and  death  will  be  superadded. 

Interest  and  humanity  require  that  we 
should  become  acquainted  with  the  na- 
tore  and  causes  and  remedy  of  tlw  diseases 
of  the  horse.  Only  a  sught  sketch  of 
them  can  be  given  here,  but  sufficient 
perhaps  to  enable  the  owner  to  recognise 
their  existence,  to  avoid  tiieir  causes,  or 
to  induce  him  to  apply  to  the  proper  quar- 
ter for  their  removal  or  alleviation. 


The  prindpal  diseases  of  the  horse  are 
connected  with  the  circulatory  system. 
From  the  state  of  habitual  excitement  in 
which  the  animal  is  kept,  in  order  to  en- 
able him  to  execute  his  task,  the  heart 
and  the  blood-vessels  will  often  act  too 
impetuously.  TTie  vital  fluid  will  be 
hurried  along  too  rapidly,  either  through 
the  frame  generally  or  some  particumr 
part  of  it,  and  there  will  be  congestion,  ac- 
cumulation  of  blood  in  that  part,  or  there 
wiU  be  inflafnmation,  either  local  or  gene- 
ral, disturbing  the  fhnctioos  of  some 
organ  or  of  the  whole  frame. 

Congestion, — Take  a  young  horse  on 
his  firet  entrance  into  the  stables;  feed' 
him  somewhat  highly,  and  what  is  the 
consequence?  He  has  swelling  of  the 
legs,  or  inflammation  of  the  joints,  or 
perhaps  of  the  lungs.  Take  a  horse  that' 
has  bved  somewhat  above  Ins  work,  and 
gallop  him  to  the  top  of  his  speed:  his 
nervous  system  becomes  highly  excited — 
the  heart  beats  with  fearful  rapidity — Que 
blood  is  pumped  into  the  lungs  &ster  than 
they  can  discharge  it — the  pulmona]^- 
vessels  become  gorged,  fiitigned,  and  ut- 
terly powerless — ^the  blood  arrested  in  its 
course,  becomes  viscid,  and  death  speedily 
ensues.  We  have  but  one  chance  of 
saving  our  patient,  viz.  the  instantaneous 
and  copious  abstraction  of  blood ;  and  one 
means  of  preventing  the  recurrence  or 
this  dangerous  state,  namely,  by  not  snf-* 
feringtoo  great  an  accumulation  of  the 
sanguineous  fluid  by  over>feeding,  and, 
by  regular  and  systematic  exercise,  iAr- 
uring  the  circulatory  vessds  to  prompt 
and  efficient  action  when  they  are  sud- 
denly called  upon  to  exert  memselves. 
The  cause  and  the  remedy  are  suffidentiy* 
l^ain. 

Again,  the  brain  has  functions  of  the 
most  important  nature  to  discharge,  and 
more  blood  flows  through  it  than  any 
other  portion  of  the  frame  of  equal  bu&. 
In  order  to  prevent  this  organ  from  bemg 
oppressed  by  a  too  great  determination  of 
blood  to  it,  the  vessels,  although  numer- 
ous, are  small,  and  pursue  a  very  circuit- 
ous and  winding  course.  A  horse  highly 
fed,  and  fUll  of  blood,  is  suddenly  and 
sharply  exercised:  the  course  of  the 
blood  is  accelerated  in  every  direction, 
and  to  the  brain  among  other  parts.    The 
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Tessels  that  ramify  on  its  tnr&tenir  piene^ 
trate  its  sabstanoe  are  completelj  dis- 
tended and  gorged  with  it.  Per}u4)s  tbey 
ate  raptttredl  and  the  efinsed  blood  prefises 
upon  ue  brain ;  it  presses  upon  the  ori- 
gins of  the  nerves  on  wbich  all  sensation 
and  motion  depend,  and  the  animal  sod* 
denly  drops  powerless.  A  prompt  and 
copions  abstraction  of  blood,  or  in  other 
words  a  diminution  of  this  pressore,  can 
alone  save  the  patient.  Here  is  the  na- 
ture, die  cause,  and  the  treatment  of  a/no- 

Sometimes  this  disease"  assumes  adher- 
ent form.  The  horse  has  not  been  per- 
forming more  than  his  ordinary  work,  or 
perhaps  he  may  not  have  been  out  of  the 
st^le.  He  b  found  with  lus  head  droop- 
ing mid  his  vision  impured.  He  is  stag^ 
gerin^  about ;  he  ^Is,  and  lies  half  ui>- 
conscious,  or  he  struggles  vidently  and 
dai^ierously.  There  is  the  same  con- 
gestion of  blood  in  the  head,  the  same 
pressure  on  the  nervous  origins,  but  pit>> 
duced  by  a  different  cause.  He  has  been 
accustomed  habitually  to  overload  his 
stomach,  or  he  was  on  the  previom  day 
hent  too  long  from  his  food,  and  then  hb 
ftll  rsvenoii^y  upon  it,  and  ate  until  his 
stomach  was  completely  distended  and 
unaMe  to  propd  forward  its  accumulated 
cotttentB.  Thus  distended,  its  blood-ves- 
sels are  compressed,  and  Uie  circiilatioin 
through  them  is  impeded  or  altogether 
saspeaAed,  The  blood  is  still  fi>r(^  on 
by  the  heart,  and  driv^  in  accmnnlaled 
quantity  to  other  organs,  and  to  the  brain 
among  the  rest;  and  there  cohgestion 
takes  place,  as  just  described,  and  the 
animal  becomes  deepy,  unconscious,  and, 
if  he  is  not  speedily  relieved,  he  dies. 
Tins  too  is  apoplexy ;  the  horseman  calls 
it  gtomach  Haggers.  Its  cause  is  impropsr 
feeding.  The  division  of  the  hours  of 
labour,  and  the  introduction  of  the  tton-^ 
hagy  have  much  diminished  the  frequency 
of  its  occurrence.  The  remedies  are 
plain, — ^bleeding,  physicking,  and  the  re- 
moval of  the  contents  of  the  stomach  by 
means  of  a  pump  contrived  fas  that  pur- 
pose. 

Congestions  of  other  kinds  occasionally 
present  themselves.  It  is  no  uncommon 
thing  for  the  blood  to  loiter  in  the  eom- 
pKcated  vessels  of  the  liver,  until  the 


covering  of  thttt  viscns  has  burst,  and  «s 
accumulatioa  <^  congealed  black  blood 
has  j[Nresented  itself.  It  is  the  same  with 
the  mUen.  It  oonstitates  the  swelled  lege 
Xib  wideh  so  many  horses  are  subject 
when  Aey  slaad  too  long  idle  in  the 
stable.  Congestion  is  the  source  <^ 
mscny  of  the  aeoumulations  of  serous 
fluid  in  various  parts  of  the  bodv,  and 
particularly  in  the  chest,  tlM  abdomen, 
and  the  bndn. 

Infimmatien  is  apfceedi  to  congeatien, 
as  consisting  in  an  active  state  of  the  ca* 
ptUary  arterial  vessels ;  the  blood  rurii- 
ing  throng^  them  with  &a  greater  rapid- 
itj  than  in  health,  from  the  excited  state 
of  the  nervowB  syston,  by  ^^ch  they  are 
supplied. 

Inflammation  is  either  local  otdiffkaed. 
It  is  confined  to  one  organ,  or  to  a  parti- 
cular portion  of  that  organ;  or  it  involves 
many  neighbouriujr  ones,  or  it  is  wateeA 
over  the  whole  frame.  In  the  latter 
case  it  assumes  the  name  oi fever.  Fever 
is  ffcsieral  or  constitutional  inflammation, 
and  is  said  to  be  ^mpatketic  or  si/mptom^ 
otic  when  it  can  be  traced  to  some  local 
affection  or  cause,  and  idiopathic  when 
we  cannot  so  trace  it  The  truth  juroba- 
bly  is  that  every  fever  has  its  local  cause, 
bi^  we  have  not  a  suflBcient  knowled^ 
of  the  animal  economy  to  be  able  to  dis- 
cover it. 

Inflammation  may  be  considered  with 
relSnrence  to  the  membranes  which  it 
attacks. 

The  mucoui  membranes  line  all  the  ca- 
vities that  communicate  with  the  exter- 
nal sur&ce  of  the  body.  There  is  fre- 
auent  inflammation  of  the  membrane  of 
lie  mouth.  Blain,  or  Glossantkrax,  is  a 
vesicular  enlargement  which  runs  idong 
the  side  of  the  tongue.  Its  cause  is  un- 
known. It  should  be  lanced  freely  and 
deeply,  and  a  little  aperient  medicine  ad- 
nnnisteied.  Barbs,  or  paps,  are  smaller 
enlargements,  found  more  in  the  neigh- 
bourhood of  the  bridle  of  the  tongue. 
They  should  never  be  touched  with  anv 
instrument:  a  litde  cooling  medicine  wiU 
generally  remove  them.  XasuNw  is  in- 
flammation of  the  palate,  or  enlargement 
of  the  bars  of  the  palate.  The  roof  <tf 
the  mouth  may  be  slightiy  lanced,  or  a 
littie  ape^ent  medicine  adnumstered^ 
o2 
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tut  the  sensibility  of  the  montli  should 
jcver  be  destroyed  by  the  application  of 
she  heated  iron.     Canker  and  wounds  in 
ike  mouth,  from  yarious  causes,  will  be 
best  remedied    by  diluted   tincture    of 
myrrh,  or  a  weak  solution  of  alum.     Fo- 
reign bodies  in  theffuUet  may  generally  be 
removed  by  means  of  the  probang  used 
in  the  hoove  of  cattle ;  or  the  oesophagus 
may  be  opened,  and  the  obstructing  body 
taken  out.    It  is  on  the  mucous  mem- 
branes that  poisons  principally  exert  their 
influence.    The  yeu^  is  the  most  frequent 
vegetable  poison.     The  horse   may  be 
saved  by  timely  recourse  to  equal  parts 
of  vinegar  and  water  injected  into  the 
stomach,  after  the  poison  has  been  as 
much  as  possible  removed  by  means  of 
the  stomach-pump.    For  arsenic  or  cor- 
rosive sublimate  there  is  rarely  any  anti- 
dote.   Spasmodic  colic  is  too  frequentiy 
produced  by   exposure  to  cold,  or  the 
drinking  of  cold  water,  or  the  use  of  too 
much  green  meat.    The  horse  should  be 
walked  about ;  strong  friction  used  over 
the  belly,  and  spirit  of  tur^ntine  given 
in  doses  of  two  ounces,  with  an  ounce 
each  of  laudanum  and  spirit  of  nitrous 
sether,  in  warm  water  or  ale.     If  the 
spasm  is  not  soon  relieved  the  animal 
should  be  bled,  an  aloetic  ball  adminis- 
tered, and  injections  of  warm  water  with 
a  solution  of  aloes  thrown  up.     This 
spasmodic  action  of  the  bowels,  when 
long  continued,  is  liable  to  produce  intro- 
susception,  or  entanglement,  of  them,  and 
the  case  is  then  hopeless.    Superpurgaiion 
often  follows  the  administration  of  a  too 
strong  or  improper  dose  of  physic.    The 
torture  which  it  produces  will  be  evident 
by  the  agonised  expression  of  ihe  counte- 
nance, and  the  frequent  looking  at  the 
flanks.    Plenty  of  tiiin  starch  or  arrow- 
root should  be  given  both  by  the  mouth 
and    by  injection;    and,    twelve    hours 
having  passed  without  relief  being  ex- 
perienced, chalk,    catechu,    and   opium 
should  be  added  to  the  gruel.     Worms  in 
the  intestines  are  not  ofken  productive  of 
•  much   mischief,  except    they  exist    in 
very  great  quantities.    Small  doses  ^two 
drachms)  of  emetic  tartar  with  a  httle 
ginger  may  be  given  to  the  horse  half 
an  hour  before  his  first  meal,  in  order 
to  expel  the  round  white  worm;  and 


injections  of  linseed-oil  or  aloes  will 
remove  the  ascarides,  or  needle-worms. 
The  respiratory  passages  are  all  lined 
by  the  mucous  membrane.  Catarrh,  or 
cold,  inflammation  of  the  upper  air  pas- 
sages, should  never  be  long  neglected.  A 
few  mashes  or  a  littie  medicine  will  usu- 
ally remove  it.  If  it  is  neglected,  and, 
occasionally,  in  defiance  of  all  treatment, 
it  will  degenerate  into  otiier  diseases. 
The  larynx  may  become  the  principal 
seat  of  inflammation.  Laryngitis  will  be 
shown  by  extreme  difficulty  of  breathing, 
accompanied  by  a  strange  roaring  noise, 
and  an  evident  enlargement  and  great 
tenderness  of  the  larynx  when  felt  exter- 
nally. The  windpipe  must  be  opened  in 
such  case,  and  the  best  advice  will  be 
necessary.  Sometimes  the  sub^visions 
of  the  trachea,  before  or  when  it  first  enters 
the  lungs,  will  be  the  part  affected,  and 
we  hore  bronchitis.  This  is  characterized 
by  a  quick  and  hard  breathing,  and  a 
peculiar  wheezing  sound,  with  the  couch- 
ing up  of  mucus.  Here  too  decisive 
measures  must  be  adopted,  and  a  skilful 
practitioner  employed.  So  should  he  in 
distemper,  influenza,  and  epidemic  catarrh^ 
names  indicating  the  same  disease,  and 
produced  by  atmospheric  influence,  vary- 
ing to  a  certain  degree  in  every  season, 
but  in  all  characterized  by  intense  inflam- 
mation of  the  mucous  surfaces,  and  by 
rapid  and  utter  prostration  of  strength, 
and  in  all  demanding  the  abatement  of 
that  inflammation,  and  yet  no  expendi- 
ture of  vital  power.  ^ 

Cough  may  degenerate  into  inflamma- 
tion of  the  lungs ;  or  this  fearful  malady 
may  be  developed  without  a  single  pre- 
monitory symptom,  and  may  prove  mtal 
in  twenty-four  or  even  in  twelve  hours. 
It  is  mostiy  characterized  by  deathy  cold- 
ness of  the  extremities,  expansion  of  the 
nostril,  redness  of  its  lining  membrane, 
singularly  anxious  countenance,  constant 
gazing  at  the  flank,  and  an  unwillingness 
to  move.  A  successful  treatment  of  such 
a  case  can  be  founded  onl^  on  the  most 
prompt  and  fearless  and  decisive  measurti 
The  lancet  must  be  freely  used ;  counter- 
irritants  must  follow  as  soon  as  the  vio- 
lence of  the  disease  is  in  the  slightest  de- 
gree abated;  sedatives  must  succeed  to 
tiiem,  and  fortunate  will  he  be  who  oftea 
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saves  his  patient  after  all  the  decisive  symp- 
toms  of  pneumonia  are  once  developed. 

Among  the  consequences  of  these  severe 
affections  of  the  lungs  are  chronic  coughs 
not  always  much  interfering  with  the 
usefulness  of  the  horse,  but  strangely  ag- 
gravated at  times  by  any  fresh  accession 
of  catarrh,  and  too  often  degenerating 
into  thick  wind,  which  always  materially 
interferes  with  the  speed  of  tiie  horse,  and 
in  a  great  proportion  of  cases  terminates 
in  broken  wind.  It  is  rare  indeed  that 
either  of  these  diseases  admits  of  cure, 
nor  does  that  obstrucdon  in  some  part 
of  the  respiratory  canal,  and  varying  in 
almost  every  horse,  which  produces  the 
peculiar  sound  termed  roaring. 

Glanders,  the  most  destructive  of  all 
the  diseases  to  which  tlie  horse  is  exposed, 
is  the  consequence  of  breathing  the  atmo- 
sphere of  foul  and  vitiated  stables — the 
winding  up  of  almost  every  other  dis- 
ease, and  in  every  stage  of  it  most  conta- 
gions. Its  most  prominent  symptoms  are 
a  small  but  constant  discharge  of  sticky 
matter  from  the  nose,  an  enlargement  and 
induration  of  the  glands  beneath  and 
within  the  lower  jaw,  on  one  or  both  sides ; 
and,  before  the  termination  of  the  disease, 
diancrous  inflammation  of  the  nostril  on 
the  same  side  with  the  enlarged  gland. 
Its  contagiousness  should  never  be  for- 
gotten, for  if  a  glandered  horse  is  once 
introduced  into  a  stable,  almost  every 
horse  in  it  will  sooner  or  later  become 
infected  and  die. 

The  urinary  and  genital  organs  are 
also  lined  by  mucous  membranes.  The 
horse  is  subject  to  infiammation  of  the 
kidneys  from  eating  musty  oats  or  mow- 
bnmt  hay,  from  exposure  to  cold,  and 
from  injuries  of  the  loins.  Bleeding, 
physic,  and  counter-irritants  over  the 
r^on  of  the  loins  should  be  had  recourse 
to.  Diabetes,  or  profuse  staling,  is  diffi- 
cult to  treat.  The  inliammation  that  may 
exist  should  first  be  subdued ;  and  then 
opium,  catechu,  and  the  uva  ursi  adminis- 
tered. In^ammation  of  the  bladder  will  be 
best  alleviated  by  mucilaginous  drinks  of 
almost  any  kind.  In^ammation  of  the 
neck  of  the  bladder,  evinced  by  the  fre- 
quent and  painfhl  discharge  of  small 
quantities  of  urine,  will  yield  only  to  the 
abstraction  of  bloud  and  the  exhibition 


of  opium.  A  catheter  may  be  easily 
passed  into  the  bladder  of  the  mare, 
and  the  urine  evacuated,  but  it  will  re- 
quire a  skilful  veterinary  surgeon  to 
effect  this  in  the  horse.  A  stone  in  the 
blaader  is  readily  detected  by  the  practi- 
tioner, and  may  be  extracted  with  com- 
parative ease.  The  sheath  of  the  penis 
often  becomes  diseased  from  the  presence 
of  corrosive  mucous  matter ;  it  may  easily 
be  removed  with  warm  water  and  soap. 

To  the  mucous  membranes  belong  the 
conjunctival  tunic  of  the  eye,  and  the 
disf'ases  of  the  eye  generally  may  be  here 
considered.  A  scakby  itchiness  on  the 
edge  of  the  eye-lid  may  be  got  rid  of  by 
a  diluted  nitrated  ointment  of  mercury. 
Warts  should  be  cut  of  with  the  scis- 
sors, and  the  roots  touched  with  lunar 
caustic.  Inflammation  of  the  haw  should 
be  abated  by  the  employment  of  cooling 
lotions,  but  that  useful  defence  of  the  eye 
should  never,  if  possible,  be  removed. 
Common  ophthalmia  will  ^eld  as  readily 
to  cooling  applications  as  inflammation  of 
the  same  organ  in  any  other  animal ;  but 
there  is  another  kind  of  inflammation, 
commencing  in  the  same  way  as  the  first, 
and  for  a  while  apparently  yielding  to 
treatment,  but  which  changes  from  ejre 
to  eye,  and  returns  agidn  and  again,  until 
blindness  is  produced  in  one  or  both  or- 
gans of  vision.  The  most  frequent  cause 
is  hereditary  predisposition.  The  reader 
cannot  be  too  often  reminded  that  the 
qualities  of  the  sire,  good  or  bad,  descend, 
and  scarcely  changed,  to  his  offspring. 
How  moon-blindness  was  first  produced  no 
one  knows;  but  its  continuance  in  our 
stables  is  to  be  traced  to  this  cause  princi- 
pally, or  almost  alone,  and  it  pursues  its 
course  until  cataract  is  produced,  for 
which  there  is  no  remedy.  Gutta  serena 
(palsy  of  the  optic  nerve)  is  sometimes 
observed,  and  many  have  been  deceived, 
for  the  eye  retains  its  perfect  transparency. 
Here  also  medical  treatment  is  of  no 
avail. 

The  serous  membranes  are  of  great 
importance.  The  brain  and  spinal  mar- 
row, with  the  origins  of  the  nerves,  are 
surrounded  by  them;  so  are  the  heart, 
the  lungs,  the  intestinal  canal,  and  the 
organs  whose  office  it  is  to  prepare  the 
generative  fluid. 
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ImffammaHan  of  the  Brawl.— Mad  stagw 
tttFB  &lls  under  this  division.  It  is  in- 
flammation of  &e  meninges,  or  envelopes 
of  the  brain,  produced  by  over-exertion, 
or  by  any  of  the  causes  of  general  fever, 
and  it  is  characterised  by  me  wildest  de- 
liiimn.  Nothing  but  the  most  profuse 
blood-letting,  active  purgation,  and  blis- 
tering the  head  will  afford  the  slightest 
hope  of  success.  TeUmm,  or  Locked  Jaw, 
is  a  constant  spasm  of  all  the  voluntary 
muscles,  and  particularly  those  of  the 
neck,  the  spine,  and  the  head,  arising  from 
the  injury  of  some  nervous  fibril  ~that 
injury  spreading  to  the  origin  of  the  nerve 
— ^the  brain  becoming  affected,  and  uni- 
versal and  unbroken  spasmodic  action 
being  the  result.  Bleeding,  physicking, 
Mistering  the  course  of  the  spme,  and  the 
administration  of  opium  m  enormous 
doses,  will  alone  give  any  chance  of  cure. 
JS^lqpsy  is  not  a  frequent  disease  in  the 
horse,  but  it  seld<nn  admits  of  cure.  It 
is  also  very  apt  to  return  at  the  most  dis- 
tant and  uncertain  intervals.  Palev  is 
the  suspension  of  nervous  power.  It  is 
usually  confined  to  the  hinder  limbs,  and 
9ometmies  to  one  limb  only.  H«re  bleed- 
ing and  physicking,  and  antimonial  medi- 
cines, aiKl  blistering  of  the  spine,  are  the 
most  rational  applications,  but  the^  too 
often  utterly  fail  of  success.  Babies,  or 
OAdness,  is  evidently  a  disease  of  the  ner- 
vous system,  and  once  being  developed 
is  altogether  without  cure.  The  utter 
destrucdon  of  the  bitten  part  wUh  the 
huar  caustic,  soon  alter  the  infliction  oi 
the  wound,  will  however,  in  .a  great  ma- 
jority of  cases,  prevent  the  development 
of  the  disease. 

PUvrisy,  or  inflammatkm  of  the  serous 
covering  of  the  lungs  and  the  lining  of 
the  cavity  of  the  chest,  is  centrally  con- 
nected with  inflammation  of  the  substance 
of  ^e  lungs;  but  it  ooca^onally .  exists 
independent  of  an^  state  of  the  lungs. 
The  pulse  is  in  this  case  bard  and  Ml, 
instead  of  being  oppressed ;  the  extremi- 
ties are  not  so  intensely  cold  as  in  pneumo- 
nia, the  membrane  of  the  nose  is  little 
reddened,  and  the  sides  are  tender.  It 
may  be  of  importance  to  distin^sh  be- 
tween the  two,  because  in  pleunsy  more 
active  purgation  may  be  pursued,  and  the 
effect  of  counter-irritants  will  be  greater. 


&om  their  proximit}  to  the  seat  of  disease. 
Copious  bleedings  ixA  sedatives  here  also 
should  be  had  recourse  to.  It  is  in  con- 
nexion with  pleurisy  that  a  serous  fluid  ia 
effused  in  the  chest,  the  existence  and  the 
extent  of  which  may  be  ascertained  by 
the  practised  ear,  and  which  in  many 
cases  may  be  safely  evacuated. 

The  heart  is  surrounded  by  a  serous 
membrane,  the  pericardium,  that  secretes 
a  fluid,  the  interposition  of  which  pre- 
vents any  injurious  friction  or  concussion 
in  the  constant  action  of  this  organ.  If 
this  friction  increase^  to  too  great  a  de- 
gree the  action  of  the  heart  may  be  im- 
neded  or  destroyed — this  is  dropsy  if  the 
rieart :  it  is  difficult  to  detect,  and  mate 
difficult  to  cure.  The  heart  itself  is  often 
diseased ;  it  sympathises  with  the  inflam* 
matory  affection  of  every  organ,  and 
therefore  is  itself  occasionally  inflamed. ' 
Carditis,  or  inflammation  of  the  heart,  is 
characterised  by  the  strength  of  its  pulsa- 
tions, the  tremour  of  which  can  be  seen, 
while  the  sound  can  be  heard  at  a  dis- 
tance of  several  yards.  Speedy  and  co* 
pious  blood-letting  will  afford  the  only 
lume  of  cure  in  sudi  a  case. 

The  outer  coat  of  the  stomach  and  in- 
testines is  composed  of  a  serous  membrane^ 
the  peritoneum,  which  adds  strength  and 
firmness  to  their  textures ;  attaches  and 
supports  and  confines  them  in  their  re- 
spective places,  and  secretes  a  fluid  that 
prevents  all  injurious  friction  between 
them.  This  coat  is  exceedingly  subject 
to  inflammation,  som«*what  gradual  in  its 
approach ;  the  pulse  quickened,  but  snuill ; 
the  legs  cold;  the  belly  tender;  there 
being  constant  pain,  and  every  motion  in^ 
.creasing  it;  there  also  being  rapid  and 
great  prostration  of  strength.  These 
symptoms  will  sufficiently  characterise 
peritoneal  itiflannuUion,  Bleeding,  aperi- 
ent injections,  and  extensive  counter-irri- 
tation, will  afford  the  only  hope  of  cure. 

The  time  for  castration  varies  accord- 
ing to  the  breed  and  destiny  of  the  horse. 
On  tiie  former's  colt  it  may  be  effected 
when  the  animal  is  not  more  than  four 
or  five  months  old,  and  it  is  compara- 
tively seldom  that  a  fatal  case  then  oc- 
curs. For  other  horses  much  depends 
on  their  growth,  and  particularly  on  the 
development  of  their  fore  quarters.    little 
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improTement  has  been  effected  in  the  old 
mode  of  castrating,  except  the  opening  of 
the  scrotum,  and  the  division  of  the  cord 
by  the  knife,  instead  of  the  heated  iron. 

Synovial  or  joint  membreuies  are  inter- 
posed between  the  divisions  of  the  bones, 
and  fi^quentlj  between  the  tendons,  in 
Older  to  secrete  a  certain  fioid  that  shall 
ikdlitate  motion  and  obviate  friction. 
Occasionally  the  membrane  is  lacerated, 
and  the  synovia  escapes.  This  is  termed 
opened  joint,,  and  violent  inflammation 
3^dly  ensues.  The  (hity  of  the  practi- 
tioner is  to  close  this  opening,  and  as 
<{iiic]iiy  as  possible.  Nothing  is  so  effectual 
)iei«  as  the  old  application  of  the  cautery. 
A  great  deal  of  inflammation  and  engorge- 
Hient  is  produced  around  the  opening, 
partially,  if  not  altogether,  dosing  it ;  or 
at  least  enabling  the  coagulated  synovia 
to  occupy  and  obliterate  it.  Perhaps  in 
order  to  insure  the  deared  result,  the 
whole  of  the  joint  should  be  blistered ;  a 
iMmdage  should  then  be  firmly  applied, 
and  Jkept  on  as  long  as  possible.  If  a^r 
tlus  there  is  .any  eruption  of  the  syno- 
Tia,  the  cautery  must  again  be  had  re- 
course to. 

The  Navicular  Disease  is  a  bruise,  or 
inflammation,  or  perhaps  destruction^  of 
the  cartilage  of  the  navicular  bone,  where 
the  flex  or  tendon  of  the  foot  passes  over 
it  in  order  to  reach  the  coffin-bone.  The 
veterinary  surgeon  can  alone  ascertain 
the  existence  and  proper  treatment  of  this 
^sease.  ,  Spavin  is  an  enlargement  of  the 
inner  side  of  the  hock.  The  ^lent  bones 
which  support  the  inferior  layer  of  those 
of  the  hock  sustaining  a  very  uneqjoal  de- 
cree of  concussion  aam  weight,  the  carti- 
bginons  substance  which  unites  tiiem  to 
the  shank  bone  takes  on  inflammatiop,  it 
becomes  bony  instead  of  cartilaginous,  and 
the  disposition  to  this  change  being  set 
up  in  uie  part,  bony  matter  continues  to 
be  deposite^f  until  a  very  considerable 
enlargement  takes  place,  known  hy  the 
same  of  ^[xwin,  and  there  is  consider- 
able lameness  in  the  hock  joint  The 
bcmy  tumour  is  blistered,  and  probably 
fired,  but  there  is  no  diminution  of  the 
lam^iess  until  the  parts  have  adapted 
themselves,  after  a  considerable  process 
of  time,  to  the  altered  duty  required  of 
diem,  and  then  the  lameness  materially 


diminishes,  and  the  horse  becomes  to  a 
very  considerable  extent  useful.  Vurb 
is  an  enlargement  of  the  back  of  the  hodt, 
three  or  four  inches  below  its  point  It 
is  a  strain  of  the  ligament  which  thefe 
binds  the  tendons  down  in  tiieir  place. 
The  patient  should  be  subjected  to  almott 
absolute  rest ;  a  blister  should  be  api^ied 
ova?  the  back  of  the  tumour,  and,  occa- 
sionally, firing  will  be  requisite  to  com- 
plete the  cure.  Near  the  feUock,  and 
where  the  tendons  are  exposed  to  injury 
from  pressure  or  friction,  littie  bags  or 
sacs  are  placed,  from  which  a  lubrioatiBg 
mucous  fluid  constantly  escapes.  In  the 
violent  tasks  which  the  horse  oecasion- 
allyhas  to  perform,  these  become  bruised 
and  inflamed,  and  ^ilarged  and  hardened, 
and  are  termed  voindgcMs;  they  blemidi 
the  horse,  but  are  no  cause  ot  lameness 
alter  the  inflammation  has  subsided,  un- 
less they  become  very  much  enlarged. 
The  cautery  will  then  be  the  best  cmre. 
Immediately  above  the  hock  enlargements 
of  a  similar  nature  are  sometimes  found, 
and,  as  they  project  both  inwardly  and  out- 
wardly, they  are  termed  thorough  pins. 
They  are  seldom  a  cause  of  lameness,  but 
they  indicate  great  and  perhaps  injurious 
exertion  of  the  joint.  On  the  iinide  of 
the  hock  a  tumour  of  this  kind,  but  of  a 
more  serious  nature,  is  found.  It  is  one 
of  these  enlarged  mucous  bags,  but  very 
deeply  seated,  the  subcutaneous  vein  of 
the  hock  passmg  over  it  The  course  of 
the  blood  through  the  vein  is  thus  in  some 
measure  arrested,  and  a  portion  of  the 
vessel  becomes  distended.  This  is  a  se- 
rious evil ;  for,  from  the  deep-seatedness 
of  tiie  mucous  beg,  it  is  almost  impossible 
to  act  effectually  u^cm  it  It  is  termed 
bog  or  blood  spavin. 

The  cellular  tissue  which  fills  the  in- 
terstices of  the  various  organs,  or  ent^w 
into  their  texture,  is  the  seat  of  many 
diseases.  From  the  badness  of  the  har- 
ness, or  the  brutality  of  the  att^dant,  the 
poll  of  the  horse  becomes  contused.  In- 
flammation is  set  up,  condderable  swell- 
ing ensues,  and  an  ulcerative  process  soon 
commences,  and  chasms  and  sinuses  of 
the  most  frightful  extent  begin  to  a{qpear. 
The  withers  are  probably  bruised,  and 
the  same  process  takes  place  there,  and 
sinuses  penetrate  de^  beneaith  the  shoal- 
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der,  and  the  bones  of  the  withers  are  fre- 
quently expo^.  These  abscesses  are 
termed  poll  evil  and  fistulous  withers,  and 
in  the  treatment  of  them  the  horse  is  often 
ttMtored  to  a  dreadful  and  disgraceful 
extent.  A  better  mode  of  management 
has  however  been  introduced :  setous  are 
passed  through  the  most  depndent  parts ; 
no  collection  of  sanious  fluid  is  permitted 
to  exist,  and  milder  stimulants  are  applied 
to  the  sur&ce  of  the  ulcer. 

An  abscess  of  a  peculiar  character  is 
found  between  the  branches  of  the  lower 
jaw  in  young  horses ;  it  is  preceded  by 
some  degree  of  fever.  It  is  usually  slow 
in  its  progress,  but  at  length  it  attains  a 
considerable  size,  including  the  whole  of 
the  cellular  tissue  in  that  neighbourhood. 
There  is  one  uniform  mass  of  tumefaction. 
This  is  strangles.  It  seems  to  be  an  effort 
of  nature  to  get  rid  of  something  which 
oppresses  the  constitution,  and  the  treat- 
ment of  it  is  now  simple  and  effectual. 
It  is  encouraged  by  fomentations  and  by 
blisters:  it  is  punctured  as  soon  as  the 
fluctuation  of  a  fluid  within  it  can  be 
fkirly  detected,  the  pus  speedily  escapes, 
and  there  is  an  end  of  the  matter. 

To  one  diseasje  of  the  absorbent  system 
a  brief  reference  must  be  made. 

Farcy. — While  the  arterial  capillaries 
are  engaged  in  buildiuff  up  the  ftume,  the 
absorbents  are  employed  in  removing  that 
which  not  onlj  is  useless,  but  which 
would  be  poisonous  and  destructive. 
They  take  up  the  matter  of  glanders  and 
of  every  ulcerating  surface,  and  they  are 
occasionally  irritated,  inflamed,  and  ul- 
cerated, from  the  acrimonious  nature  of 
the  poison  which  they  carry.  The  ab- 
sorbents are  fUmished  with  numerous 
valves ;  the  fluid  is  for  a  while  arrested 
by  them,  and  there  the  inflammation  is 
^eatest,  and  ulceration  takes  place.  This 
IS  the  history  of  the  farcy  cordbs  and  buds. 
Farcy  is  a  highly  conta^ous  disease, 
whether  or  not  it  be  connected  with 
glanders.  It,  however,  occasionally  ad- 
mits of  cure  from  the  application  of  the 
cautery  to  the  bud,  and  the  administration 
of  the  corrosive  sublimate  or  the  sul|)hate 
of  iron  internally. 

The  skin  of  the  horse  is  subject  to  va- 
rious diseases.  Large  pimples  or  lumps 
suddenly  appear  on  the  skin,  and,  after 


remaining  a  few  days,  the  cuticle  peels 
ofl;  and  a  circular  scaly  spot  is  left :  this 
is  called  surfeit.  The  cause  is  obscure, 
but  priucipAlly  referable  to  indigestion. 
A  slight  bleeding  will  always  be  service- 
able ;  physic  rarely  does  good,  but  altera- 
tives composed  of  nitre,  black  antimony, 
and  sulphur  will  be  very  benefidal. 
Mange  is  a  disease  of  a  different  character. 
It  is  the  curse  of  the  stable  into  which  it 
enters,  for  it  will  almost  certunly  i^ect 
every  horse.  Thorough  dressings  witfi 
liarbadoes  tar  and  linseed  oil,  in  tiie  pro- 
portion of  one  of  the  former  to  three  of 
the  latter,  will  be  the  most  efTectual  ex- 
ternal application,  while  alteratives  and 
physic  should  be  given  internally.  Hide- 
bound is  a  veij  appropriate  term  for  the 
peculiar  sticking  of  the  hide  to  the  ribs 
when  a  horse  is  out  of  condition.  Tlie 
subcutaneous  adipose  matter  is  all  ab- 
sorbed. The  alterative  above  recom- 
mended will  be  very  useful  here.  Grease 
is  an  undue  secretion  of  the  fluid  which 
was  designed  to  lubricate  the  skin  of  the 
heels,  and  that  secretion  being  also  altered 
in  quality.  The  hind  legs  be^  to  swell, 
a  fluid  exudes  from  the  heels,  the  hidrs  of 
the  heels  become  erect  like  so  many  bris- 
tles, and  the  skin  of  the  heel  is  hot  and 
greasy.  Soon  afterwards  cracks  appear 
across  the  heel :  they  discharge  a  thick 
and  offensive  matter,  and  then  deepen. 
They  spread  up  the  leg,  and  so  does  tilie 
tume&ction  of  the  part.  In  process  of 
time  the  skin,  inflamed  and  ulcerated, 
undergoes  an  alteration  of  structure ;  pro- 
minences or  granulations  appear  on  it, 
assuming  the  appearance  of  a  collection 
of  grapes,  or  the  skin  of  a  pine-apple. 
They  increase,  and  a  foetid  discharge  ap- 
pears fh>m  the  crevices  between  them. 

The  cause  is  generally  neglect  of  the 
horse.  He  is  simered  to  stand  in  the 
stable  with  his  heels  cold  and  wet,  and 
this  must  necessarily  dispose  them  to  in- 
flammation and  disease. 

In  the  first  stage  of  grease,  bran  or 
turnip  or  carrot  poultices  will  be  service- 
able, with  moderate  physic.  Then  astrin- 
gents must  be  employed,  and  the  best  are 
alum  or  sulph&te  of  copper  in  powder, 
mixed  with  eight  times  the  quantity  of 
Bole  Armenian,  and  sprinkled  on  the 
sores.    These  should  be  alternated  every 
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three  or  four  days.  The  grapy  heels 
are  a  disgrace  to  the  stable  in  which 
they  are  found,  aud  admit  not  of  radical 
cure.  As  to  the  structure,  shoeing,  aud  dis- 
easesof  the  foot  of  the  horse,  the  reader  is  re- 
ferred to  Youatt,  Bhiine,  and  Goodwin. 

HUSBANDRY.— The  origin  of  the 
amplest  arts  of  life  is  inyolyed  in  the 
obs^rity  which  envelops  the  early  his- 
tory of  the  homan  race.  'Before  there 
can  be  any  motives  to  record  events,  some 
eoosiderable  progress  most  have  been 
made  in  civilization.  •  When  attention  is 
altogether  directed  to  obtaining  the  means 
of  subsistence,  there  is  little  leisure,  nor 
is  there  any  great  desire,  to  communicate 
tiie  knowled^  acquired  by  experience. 
Warlike  achievements  are  the  first  things 
recorded ;  and  the  peaceful  labours  of  the 
husbandman  are  overlooked.  In  the 
fables  which  in  the  early  ages  of  the 
world  supplied  the  place  of  authentic 
liistories,  some  conspicuous  character  was 
always  made  the  inventor  of  the  various 
arts  of  which  the  ori^  was  unknown ; 
and  to  such  personage  a  divine  origin 
was  frequently  ascrib^.  Thus  Cadmus 
18  said  to  have  invented  letters,  and  Trip- 
tolemus  to  have  made  the  first  plough. 

In  the  oldest  writings  which  nave  been 
handed  down  to  us,  uie  common  opera- 
tions of  husbandry  are  mentioned,  or 
alluded  to^  in  nearly  the  same  terms  in 
which  we  should  describe  them  now — 
the  same  implements  were  then  in  use, 
■and  the  same  productions  raised  which 
are  now  found  in  the  same  climates ;  but 
they  are  only  mentioned  incidentally.  It 
requires  a  very  advanced  state  of  the  arts 
and  of  literature  to  produce  a  treatise  on 
any  one  practical  subject  exclusively; 
and  the  smipler  and  more  common  the 
ifftB,  the  less  they  are  noticed  in  the  early 
literature  of  a  nation.  We  have,  how- 
ever, no  other  means  of  tracing  the  pro- 
cress  of  husbandry  than  by  the  works  of 
Siose  who  have  written  on  the  subject, 
until  we  come  to  our  own  times,  when 
everything  is  noted  and  commented  on, 
and  every  one  who  makes  any  discovery 
or  improvement  is  anxious  that  the  public 
should  be  acquainted  with  it.  We  have 
already  mentioned  some  of  the  early 
Greek  authors  [Abable-Land],  and  like- 


wise some  of  the  Latin  authors  who  are 
most  generally  known  as  having  treated 
of  husbandry  in  general.  {De  Be  Rus' 
tica,)  From  these  authors  we  learn  that 
considerable  progress  had  been  made  in 
the  tillage  of  the  ground  and  in  the 
breeding  and  rearing  of  the  domestic 
animals:  and  it  appears  that  wherever 
the  Romans  carried  tiieir  victorious  arms, 
they  also  introduced  improved  methods 
of  cultivation.  The  practice  of  fallowing 
land,  to  restore  its  fertility,  can  be  clearly 
traced  to  them.  For  a  long  time  the 
Latin  authors  were  the  source  fh>m 
which  all  writers  on  husbandly  derived 
their  knowledge ;  and  hence  many  useless 
and  absurd  rules  which  were  connected 
with  the  pagan  superstition  were  perpe- 
tuated. 

The  Mediterranean  Sea  and  the  coun- 
tries situated  around  it  were  once  the 
centre  of  all  the  arts,  which  had  slowly 
travelled  westward  from  Asia  and  from 
Egypt ;  and  the  colonies  which  the  Greeks 
and  Romans  planted  on  all  the  coasts  of 
this  sea,  and  m  the  countries  which  they 
conquered,  contributed  to  difiiise  a  know- 
ledge of  the  various  products  of  the  earUi. 
The  irruption  of  the  barbarians  into  the 
Roman  empire  greatiy  checked  the  pro- 
gress of  husbandry ;  but  the  destruction 
of  the  Eastern  empire,  while  it  made  the 
Greeks  retrograde  in  civilization,  tended 
to  introduce  improvements  into  those 
countries  where  men  of  learning  and  sci- 
ence souffht  a  refuge  from  the  invaders. 

British  Husbandry, — The  husbandry 
of  the  aboriginal  Britons  was  probably 
yeij  imperfect  before  the  invasion  of 
Julius  Cscsar ;  but  we  have  no  records  to 
inform  us.  Rural  matters  were  of  too 
littie  importance  in  the  eyes  of  conquerors 
to  enlace  much  of  tiieir  attention,  but 
the  mildness  of  the  climate  and  the  gene- 
ral fertility  of  the  country  induced  many 
of  the  Romans  to  settie  here ;  and  from 
them  the  natives  learned  a  better  system 
of  cultivation  than  that  of  their  ancestors. 

As  far  as  we  can  learn  from  ancient 
documents,  the  land  in  England  formerly 
consisted  chiefly  of  woods  and  of  exten- 
sive pastures,  in  which  sheep  and  cattle 
were  bred,  which  constituted  the  chief 
wealth.  A  very  small  proportion  of  the 
soil  was  culdtated :  and,  while  the  popu- 
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lition  was  thin,  there  -was  no  difficulty  in 
obtaining  land  which  had  never  before 
been  broken  up,  and  which  with  little 
tronUe  or  manuring  j^roduced  moderate 
.vops  of  com.  But  this  system  could  not 
last  long.  The  proprietors  of  land  would 
BOOD  perceiye  that  the  produce  fell  o£^ 
and  would  consequently  restrict  the  break- 
ing up  of  pastures,  and  thus  more  atten- 
tion was  necessarily  paid  to  the  arable 
lands  in  cultivation. 

Through  the  deficiency  of  the  laws,  or 
the  difficulty  of  executing  them,  and  the 
ft«quent  intestinal  wars  between  the  ba- 
rsBS,  depredations  were  often  committed 
with  impunity ;  and  the  cultivators  of  the 
toil  congregated  m  villages  for  mutual 
pvttection  and  defence.  The  best  land 
nearest  to  the  habitations  was  cultivated, 
and  the  common  pastures  fed  the  cattle 
without  much  trouble  or  expense.  The 
consequence  of  this  system  was,  that  very 
Utde  manure  was  made,  and  the  culti- 
Tated  fields  scarcely  produced  a  return 
adequate  to  the  expense  of  cultivation. 
Four  times  the  seeci  was  a  full  average 
fi^r  com  crc^,  and  the  land  was  overrun 
with  weeds  after  a  single  crc^.  Hence  it 
WIS  not  an  uncommon  practice  to  have  a 
&Uow  every  other  year,  and  iJm  was 
wntidered  a  superior  system  to  having 
two  crops  between  the  mlows,  which  has 
been  more  common  since.  Wheat  was 
vwy  little  cultivated;  barley,  rye,  and 
oats  were  the  principal  produce. 

The  woods  nounshed  many  hogs  on 
the  acorns  and  beech-mast  which  abounded 
tjiere,  and  the  right  of  taming  hogs  into 
the  king's  forests  was  granted  under  the 
barbarous  terms  of  nuutayium  and  rooter 

The  reli^ous  orders,  to  whom  exten- 
sive grants  of  waste  lands  were  made, 
greatly  contributed  to  the  improvement 
of  agriculture.  The  monks,  by  their 
knowledge  of  Latin,  were  enabled  to 
study  the  Roman  authors  on  husbtuidry, 
and,  by  applying  the  rales  and  principles 
which  they  drew  from  that  source,  they 
greatly  improved  their  estates,  and  made 
the  land  more  productive:  teaching  and 
encoun^ng  their  tenants  to  till  the  land 
more  effectually,  they  were,  upon  the 
whole,  better  and  more  indulgent  land- 
iMEds  than  the   nobles,   who,   provided 


they  secured  retainers  and  supplied  thdr 
households  with  necessaries,  gave  them- 
selves little  trouMe  about  anything  else. 
Bread  made  of  rye,  barley,  peas  or  beans, 
was  the  principid  food  of  the  labourerSy 
who  were  attached  to  the  soil,  and  had  bo 
right  to  remove  to  another  place,  or  serve 
any  other  master.  The  immediate  tenants 
of  the  lord  of  the  soil  cultivated  a  portion 
of  the  lands  which  they  hdd  for  thrown 
use,  and  let  the  remainder  to  smaller  te- 
nants, who,  although  bom  free,  were  little 
above  the  condition  of  the  labourers,  and 
lived  much  in  the  same  manner.  These 
was  so  little  capital  among  the  farmers^ 
that  the  live  stock  was  frequently  the  pro- 
perty of  the  landlord,  and  was  let  with 
the  land,  as  well  as  the  servants.  As  to 
implements,  they  were  very  few  in  num- 
ber, and  rudely  made  by  the  &rmer  him- 
self; an  iron  plough-share,  an  axe,  and  a 
spade  were  the  principal  instruments  &r 
which  he  had  to  pay. 

Oxen,  which  could  be  k^t  on  the  ooni- 
mon  pastures  at  little  expense,  were  used 
for  ^  plough ;  and  so  badly  fed  were 
they  in  general,  that  it  required  six  oxen 
to  draw  a  {dough,  which  barely  taraed 
up  half  an  acre  in  a  summer's  day. 
These  oxen  consumed  all  the  straw  of  we 
&rm  in  winter,  and  little  was  left  to 
make  manure  of.  Horses  carried  tbe 
com  to  the  mill  or  market  on  their  ba^s, 
the  roads  being  mostly  impassable  ton 
wheel-carriages,  which  indeed  were  unr 
known  in  many  parts  of  the  country. 

These  particulars  can  only  be  gleaned 
out  of  various  authors,  who  incidentally 
mention  the  state  of  the  agricultural  po- 
pulation, and  fipom  antient  deeds  and  do- 
cuments. 

With  the  revival  of  letters,  and  e^e- 
dally  with  the  invention  of  the  art  of 
printing,  greater  attenticm  began  to  be 
paid  to  rural  afiairs;  bHt  all  the  early 
English  or  foreign  authors  who  touch  on 
the  subject  of  agriculture  took  their  no- 
tions from  the  authors  De  Re  Ru$tioa, 
and  rather  say  what  ^ould  be  done,  tiiaa 
what  really  was  done. 

The  first  English  author  of  any  BoCe 
who  wrote  on  husbandry  was  Sir  Antony 
Fitzherbert,  who  has  by  man^  been 
looked  upon  as  the  father  of  English  hus- 
bandry.     He   poUiahed  his   *Bodc  of 
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HoalMmdrie'  in  1 523.  This  work  throws 
eoDsklerable  light  on  the  state  of  the 
tumexs  in  those  days,  who,  widi  their 
wines  and  children,  worked  hard,  and 
were  little  raised  above  the  oommop  la- 
bourers, exc^t  that  they  were  freemen. 
A  yeovian  wIk)  had  land  of  his  own  was 
a  very  independent  man ;  but  bis.  mode  of 
liTing  was  extremely  plain,  a^d  hehnid 
no  liuraries.  Money  was  s«]dom.seentjp 
14b  .  possession.  He  lived  on  the  pro(jl((ioe 
of  bts  land,  and  fed  his  labourers  at. his 
own  board.  Wool  was  the  principal  ar- 
ticile  sold.  The  sheep  were  kept  on  ex- 
tensive commons  at  little  expense;  and 
in  some  places  the  folding  of  Uie^i  on  the 
land  was  the  principal  mode  of  recruiting 
it  when  exhausted.  The  great  difficulty 
was  to  keep  them  alive  in  severe  winters, 
and  ma^y  perished  every  ye^r.  The 
only  provender  they  had  was  hay ;  and 
as^itu&cial  grasses  and  turnip  were  uo- 
kxiiqwn,  natoral  meadows  paid  an  enor- 
mous rent,  when  compared  with  arable 
hmd.  For  want  of  winter  jj^vender  for 
cattle,  many  were  killed  whidi  were  not 
snfficii^utly  fat.  Very  little  fresh  meat 
was  eaten  after  Christmas,  and  every  &- 
mily  had  oxen  and  sheep  killed  and 
salted  in  autumn  to  last  till  the  next 


In  the  time  of  EUsabeHi  some  attentioin 
bfiigan  to  be  paid  to  the  improvement  of 
bufbaadry,  but  no  works  of  any  note 
hia^  eome  down  to  us  in  which  we  can 
discover  that  any  considerable  change 
was  made  in  the  common  modes  of  tillage 
or  in  the  rearing  and  feeding  of  cattle. 

The  situation  of  the  &rmers,  however, 
apgpeais  to  have  improved ;  they  be^^  to 
aofBire  wealth  and  to  increase  th^r  do- 
mestic comforts.  The  &iin-boa9es  were 
Bore  solidly  built  ftudoomraodioos,,  hav- 
ing before  been  ehie%  constructed  of 
wood,  and  the  walls  plastered  with  dity. 

Cromwell  encours^ged  husbandry,  and 
f^ve  a  pension  to  Hartlib,  who  published 
m  '1641  a  work  on  the  husbandrv  of 
FlandCTS,  and  another  in  1^51,  called  Uie 
•  Legacy  of  Husbandry.*  Walter  Bligh, 
the  mW  and  contemporai^  of  Hutlib, 
published  in  1652  another  work  called 
*.Tb6  Improver  Improved.'  Tbiswork 
is  deserving  of  notice.  It  contains  very 
soond  principles  of  husbandry,  with  many 


exoellent  observations,  which  may  be  of 
great  use  even  in  our  days.  The  author 
mentions  clover  as  an  important  object  of 
cultivation  introduced  m>m  the  Nether- 
lands ;  and  he  may  be  considered  as  Hoe 
first  who  recommended  sowing  this  plant 
for  feeding  cattle.  Sir  Richard  Weston, 
who  soon  after  gave  an  account  of  the 
cultiva^on  of  turnips  in  Fh^iders,  la^ 
the  foundation  of  the  improved  system  of 
husbandry,  of  which  the  feeding  of  cattle 
and  sheep  on  .turnips  in  winter  is  the 
chief  ^tore. 

From  that  time  to  the  present  day  hus- 
bandry has  improved  slowly  but  regu- 
larly. With  the  increase  of  population, 
and  a  consequent  increased  demand  fi»r 
the  produce  of  the  s<^l,  there  has  arisen  a 
new  species  of  speculatimi — that  of  re- 
claiming waste  lands,  by  which  the  es- 
tates of  many  landed  propriet(»v  have 
been  greatly  improved.  But  the  most 
important  step  mis  been  the  grantii)^  of 
long  leases  to  those  who  were  inclined 
to  lay  out  their  capital  and  employ  their 
skill  in  improving  £irms.  The  security 
which  the  law  gives  to  a  leaseholder,  and 
his  independence  of  his  landlord,  pro- 
vided the  rent  be  duly  paid,  is  the  great- 
est encouragement  to  industry;  and  it 
will  be  invariably  ^ud  that  the  im- 
provement of  any  district  is  proportioned 
to  ibs  length  of  time  for  which  leases 
are  granted  there,  at  a  fiiir  annual  rent, 
witlmut  uncertain  fines. 

The  spirit  of  improvement  and  the 
hope  of  mcreasing  his  income  often  1^ 
a  man  to  mistakea  experiments  and  con* 
sequent  loss;  but  the  experience  thus 
gained  is  always  valuable  to  the  commu- 
nity. Jethro  TuU,  a  gentleman  who  had 
a.prop^^  near  H^ngerford  in  Berkshire, 
introauced  a  mode  of  cultivation  which 
was  prevalent  in  Lombard^y,  and  was  b(^ 
row^  from  the  practice  of  gardenere, 
who  sow  and  plant  their  vegetables  m 
rows  with  wide  intervals.  Finding  that 
in  rich  soils  the  produce  was  much  i^^ 
creased  by  stirring  the  earth  round  the 
roots  of  phmts,  he  formed  a  theonr  in- 
specting the  food  of  plants,  which  he 
imi^Sined  to  be  extremely  finely  atteaa- 
ated  earth.  He  thought  that  manures 
acted  only  mechanically,  and  that  ty 
continnaUy  stirring  the  soil  it  might  be 
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kept  perpetually  fertile.  The  attractive 
part  of  this  theory  was,  that  whereas  the 
supply  of  manure  is  limited,  there  is  no 
limit  to  labour,  and  that  consequently  an 
increase  of  population  only  required  an 
increase  of  tillage  to  supply  it  with  food. 
Tull  was  admired,  and  his  theory  adopted 
by  many  eminent  men.  His  practical 
83r8tem,  to  which  the  name  of  drill-hua- 
hcmdry  has  been  given,  was  looked  upon 
as  one  of  the  most  important  discoveries. 
But  it  was  soon  found  that  his  ima^a- 
tion  had  led  him  too  far,  and  he  injured 
his  fortune  greatly  by  his  experiments 
and  his  practice.  Notwithstanding  this, 
he  must  be  considered  as  one  of  the  great 
promoters  of  good  husbandry.  Even  his 
errors  have  been  useful  by  making  men 
observe  and  reflect ;  and  the  introduction 
of  machines  to  drill  the  seed  in  rows,  and 
of  others  to  clean  and  hoe  the  intervals, 
which  he  principally  suggested,  has  been 
of  infinite  use  to  the  improved  cultivation 
of  the  soil. 

The  rearing  and  &tteniug  of  cattle  on 
the  produce  of  arable  land,  which  fol- 
lowed the  introduction  of  sainfoin,  lucem, 
and  other  artificial  ffrasses,  and  the  culti- 
vation of  roots  for  the  same  purpose,  have 
made  a  ^reat  chanee  in  the  old  systems. 
Manure  is  produced  in  greater  quantity ; 
the  land  is  mcreased  in  productive  power, 
and  will  bear  more  frequent  crops  of 
com;  better  implements  have  been  in- 
vented to  save  labour  and  do  the  work 
more  completely ;  and  a  system  of  drain- 
ing has  been  introduced,  which  has  cor- 
rected the  great  &ult  of  most  strone  soils 
in  northern  climates — excessive  moisture 
which  cannot  evaporate.  Manj  causes 
have  concurred  to  produce  these  improve- 
ments. At  one  time  high  prices  induced 
men  to  lay  out  their  capital  on  the  culti- 
vation of  the  soil;  at  another,  low  prices 
stimulated  industry  to  make  up  by  an  in- 
creased production  for  a  deficiency  in  the 
value ;  and  what  has  contributed  greatlv 
to  keep  attention  directed  towards  agn- 
cultural  improvements  is  the  rapid  in- 
crease of  the  means  of  communicating  in- 
formation by  the  press.  Every  successful 
experiment,  every  new  method  which  the 
inventor  thinks  of  importance,  is  speedily 
announced  to  the  public. 

The  improvements  which  have  been 


made  in  the  breeds  of  cattle  and  sheep 
may  be  considered  as  entirely  modem. 
The  profit  which  some  eminent  breeders 
have  made,  and,  to  some  extent,  still 
make,  bv  their  attention  and  their  skill, 
is  a  sufficient  inducement  ta  excite  com- 
petition. Mr.  Collins  and  Mr.  Bakewell 
may  be  cited  as  examples  of  successful 
attention  to  breeding.  Mr.  Collins  ob- 
tained at  a  public  sale  of  his  cattle — 

For  1 7  cows  of  all  ages  .  .  £2669 
For  11  bulls  ....  2249 
For  7  bull-calves  under  1  year 

old     ....        . 
For  7  heifers 
For  5  heifer-calves  under  1 

year 306 


655 
808 


Makinff  for  47  head  of  cattie) 
of  all  ages  . 

At  another  sale  of  Mr.  Fowler^s  stock 
in  1791,  fifty  head  of  cattie  brought 
4289/.  4«.  6<2. 

Such  prices  are  a  great  inducement  to 
pay  attention  to  breeding. 

To  enumerate  the  various  works  which 
have  come  from  the  press  on  subjects 
connected  with  husbandry  would  be  to 
give  a  catalogue  of  a  large  library.  We 
can  only  mention  some  of  the  prindpal 
authors,  such  as  Lord  Kames,  Marshall, 
Arthur  Young,  Sir  John  Sinclair,  and 
Dickson.  Of  these  the  most  original  au- 
thor is  the  first  His  *  Gentieman  Farmer* 
contains  much  excellent  infbrmation  and 
useful  practice.  The  others,  although 
confessedly  compilers,  have  great  merit 
in  the  manner  in  which  tiiey  have 
brought  forward  the  various  infbrmatioD 
which  they  have  collected.  The  'Far- 
mer's Magazine,'  which  appeared  in  1800, 
and  continues  under  a  new  set  of  editors 
to  this  day,  has  done  much  good  in  dis- 
seminating useful  practices  in  husbandry. 
British  husbandry  owes  much  to  the  z^ 
and  activity  of  individuals  who  have 
formed  societies  for  its  improvement 
The  Bath  and  West  of  England  Society, 
which  still  exists,  has  been  greatiy  instru- 
mental in  spreading  the  knowledge  of 
practical  husbandry,  and  much  useful  in- 
formation is  contained  in  the  Reports  of 
its  Transactions.  The  Highland  Society 
of  Scotland,  of  which  all  the  prindpid 
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proprietors  and  most  of  the  large  occu- 
piers of  land  in  Scotland  are  members, 
uis  greatly  contributed  to  encourage 
experiments,  and  to  promote  improve- 
ments in  every  branch  of  husbandry. 

The  Board  of  Agriculture,  at  the  head 
of  w^ch  was  Sir  John  Sinclair,  the 
zealous  promoter  of  all  measures  for  dif- 
fusing agricultural  information,  although 
it  has  rather  disappointed  the  hopes  and 
expectations  formed  at  its  commence- 
ment, and  has  for  some  time  ceased  to 
exist,  was  the  means  of  difiusing  a  know- 
ledge of  the  state  of  husbandry  through- 
out Britain,  at  the  beginning  of  this  cen- 
tory,  by  the  publication  of  the  Agricultural 
Smrveys  of  flie  different  counties,  the  sub- 
stance of  which  has  been  condensed  in 
the  *  British  Husbandry,'  in  2  vols.,  lately 
published  under  the  superintendence  of 
the  Society  for  the  Difiusion  of  Useful 
Knowledge.  The  newl^-established  Eng- 
lish Agricultural  Society  leads  us  to 
cherish  the  best  hopes  of  a  new  stimulus 
being  given  to  the  improvement  of  British 
husbandry. 

To  complete  this  short  sketch  of  British 
husbandry,  it  only  remains  briefly  to 
mention  tile  different  systems  which 
have  been  most  prevalent  at  different 
times.       ^ 

The  first  and  most  inartifidal  is  that 
which  consists  in  breaking  up  portions  of 
pasture-land  and  sowing  com  on  a  slight 
plouphing,  which  cannot  fsjl  to  be  pro- 
ductive for  some  time.  Several  crops 
may  thus  be  taken,  until  the  land  is  so 
exhausted  that  the  crop  no  longer  repays 
the  seed  and  labour.  To  extend  this  tune, 
experience  soon  pointed  out  the  crops 
which  succeeded  best  after  each  other. 
Wheat  or  barley  were  probably  the  first 
crops;  afterwards  peas,  beans,  or  oats, 
until  the  ground,  being  overrun  with 
weeds,  would  be  left  to  the  renovating 
effect  of  time,  and  a  fresh  spot  would  be 
broken  up. 

The  first  improvement  on  this  sjrstem 
is  that  of  infield  and  outfield.  The  in- 
field is  cultivated  more  carefidly,  some- 
what like  a  garden,  and  all  the  dung  of 
the  catUe  is  exclusively  put  upon  this 
part.  The  outfield  is  a  continuation  qf 
the  first-mentioned  system.  The  infield 
consisted  of  iuclosures  or  open  fields  near 


the  dwelling,  which  it  was  most  conve- 
nient to  cultivate  as  arable  land.  Thus 
two  distinct  systems  of  husbandry  were 
carried  on  at  the  same  time ;  and  what- 
ever improvements  were  introduced  in 
the  management  of  the  infield,  the  out- 
field continued  to  be  managed  as  it  was 
before. 

The  mode  of  recruiting  lands  which 
had  been  exhausted  by  crops,  or  were 
overrun  with  weeds,  by  means  of  a  follow, 
seems  to  have  been  introduced  into  Eng- 
land by  the  Romans,  and  never  to  have 
reached  Scotland  till  the  eighteenth  cen- 
tury, a  thing  almost  incredible,  if  it  were 
not  capable  of  explanation  by  the  circum- 
stance that  there  had  generally  existed 
a  hostile  spirit  between  tiie  two  nations, 
and  that  communications  were  not  fre- 
quent between  English  and  Scotch  yeo- 
men, except  on  the  field  of  battie.  Ilie 
alternate  crop  and  fidlow  seem  to  have 
been  later  introduced  than  a  iallow  after 
several  crop.  The  triennud  system, 
which  consists  of  a  summer  fallow,  a 
winter  crop,  and  a  spring  crop,  was  pro- 
bably loneer  established  than  any  other, 
and  IS  stiu  the  practice  in  many  parts  of 
England.  The  deteriorating  effect  of  the 
outfield  system  would  lead  to  its  abandon- 
ment as  soon  as  population  increased,  and 
with  it  the  want  of  land  for  infield.  The 
common-field  lands,  which  were  so  ex- 
tensive till  within  the  last  fifty  years, 
many  of  which  have  since  been  inclosed  by 
special  acts  of  parliament,  were  probably 
at  first  only  portions  of  commons,  which 
were  broken  up  by  common  consent,  and 
formed  into  outfields.  The  right  of  pas- 
ture over  them,  after  the  crops  are  re- 
moved, strengthens  this  supposition. 

When  common-fields  are  divided  and 
inclosed,  a  better  system  of  husluuidry 
generally  follows.  Clover  and  turnips 
are  more  regularly  sown,  and,  on  the 
light  lands,  take  the  place  of  summer 
fallow.  Clover  generally  comes  after  a 
crop  of  com,  in  which  it  was  sown  the 
preceding  year  in  spring;  and  as  most  * 
crops  succeed  well  after  clover,  wheat 
was  usually  chosen  for  the  next  crop  as 
the  most  profitable.  Thus  arose  the  Nor- 
folk system,  without  any  very  sudden 
departure  from  the  old  rotations.  Two 
crops  raised  for  the  food  of  animals  in 
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ftor  yeftfB  reqvdre  m6re  catde  on  the 
turn  to  expend  thett  pfofitaUY:  and 
iSanB  more  manure  is  made.  In  we  li^t 
fdk  the  sheep  when  Mded  on  the  tanups 
not  onl^  ennch  the  land  bj  their  dung 
and  nnne,  but  likewise  reoAet  it  more 
eompact  by  treading  it,  whieh  is  advan- 
tageous to  the  clover  and  wheat  which 
oome  after.  If  the  land  is  a  good  loam, 
beans  are  sometimes  sown  alter  wheat; 
the  land'  having  been  recndted  with 
manure;  and  if  the  beans  are  kept  cl«Bn 
by  hoeing,  another  good  crop  of  wh<ttt 
may  be  obtahied  after  them.  Tlras  arises 
the  improved  rotation  of  turnips,  barley, 
dover,  wheat,  beans,  wheat ;  aftir  -#hidi 
the  land  is  aeain  deaned  and  pirepared 
fyr  turnips  with  all  the  manure  that  can 
be  spared.  As  in  this  system  there  is 
idways  a  crop  with  sooculent  leaves  in- 
tervening between  two  which  hav^  a 
white  straw,  it  has  been  called  tbe  alter- 
note  system  of  husbandry.  These  are 
the  most  common  systems  in  England. 
The  removal  of  the  mllow  year,  provided 
the  land  be  kept  dean,  is  a  dedded  step 
towards  improvement  Tlie  best  fitrtners 
effect  thb  by  the  intrOdiKstion  of  artifidal 
grasses  and  tares  fed  off  by  sheep,  and 
especially  by  sowing  every  crbp  in  rows 
aiil  keeping  the  intervals  stirml,  winch 
is  a  partial  fidlow  without  losing  a  crop. 
Here  Tulfs  system  is'  introduced,  v^hick 
in  its  complete  state,  as  the  author  re- 
commended it,  was  soon  abajotdoned. 

As  the  English  systems  have  taken 
thdr  origin  chiefly  from  thd  infield  cul- 
tivation, so  the  Scotch  appear  to  have 
arisen  fi-om  that  of  the  outfield.  Fallows 
were  uidcnown ;  but  the  invigorating 
effect  of  grass  fed  off  by  cattle  must  soon 
have  been  perodved:  and  instead  of 
leaving  the  laud  to  recover  slowlv  hr  the 
spontaneous  growth  of  natural  herbage, 
which  on  poor  land  takes  a  long  time,  it 
was  obvious  that  this  might  be  accelerate 
by  sowing  grass-fleeds.  Hence  the  ori^ 
of  the  Scotoh  convertible  systeni  of  hus- 
bandry, which  is  gaining  ground  daily, 
and  bids  fair,  in  remote  situations  where 
no  manure  can  be  purchased,  to  be  firmly 
established.  The  order  of  the  converdon 
has  been  somewhat  altered  from  what  it 
was  originally.  Instead  of  sowing  grass- 
ieeds  alter  the  land  is  exhausted,  it  has 


been  Ibond  advantageous  to  acodcrate 
the  growth  of  grass  by  manuring  tite  crop 
in  Wl^h  it  is  sown;  and  experienee  ha^ 
proved,  that  the  richer  the  grass  is»  the 
more  productive  are  the  crops  -^ftn^b 
oome  alter.  The  grass,  instead  of  bduf 
a  mere  substitute  for  fallowing  anC 
manmring,  is  made  highly  profitable  bf 
foedingcattie  and  sheep ;  and  the  pitm 
of  the  years  when  the  land  rests,  as  it 
were,  Irf  being  depastured,  is  often  9» 
great  ad  that  of  the  years  when  it  ia 
crq>ped ;  and  the  tisk  and  expenses  are 
much  less.  The  convertible  system  is 
not  very  generally  known  or  a^ted  in 
England,  and  is  often  confounded  with 
the  alternate  system.  The  ahemate  sys- 
tern  iirterposes  a  greett  crop  between  two 
white-straw  crops.  On  good  land  the 
convertible  husbandry  may  condst  of 
three  or  foor  years'  tillage  and  three 
years'  grass.  If  the  land  is  not  qidte 
clean;  a  summer  fiillow  on  heavy  soils,  or 
a  turnip  j&llow  on  light  sdls,  diould  be- 
gin the  course;  and  only  one  cro^slumM 
be  taken  after  the  fallow  in  ^hidi  the 


grasses  are  sown,  whether  it  be  wheat, 

Se,  barley,  or  oats.  It  should  be  fed  off 
e  first  y^r,  mown  the  second,  and  fed 
off  again  iii  the  third:  when  it  is  br<^en 
up,  oats  are  usually  sown  as  the  first  crop 
in  Scotland,  then  tieslns,  if  the  land  admits 
of  them,  and  then  idieat  If  a  fidlow  is 
intended,  a  crop  of  peas  may  be  sown 
after  the  wheat,  and  then  the  course  be- 
gins again,  as  before,  with  a  clean  fhUow 
or  wim  turnips.  In  thb  manner  the 
land  may  be  kept  clean,  and  continually 
improve  in  fertility  by  meam  of  the 
cattle  which  are  kept  upon  it,  without 
the  dd  of  any  purchased  manure,  except 
Mttttt  the  expense  of  which  is  in  mfost 
cMes  well  repaid  by  the  crop.  These 
are  the  only  regular  systems  in  Britain ; 
and  every  mode  of  cmtivation  and  crop» 
jnng  may  be  reduced  to  one  of  ihem; 
unless  it  be  capriciously  anomalous. 

What  renders  the  improved  systems  of 
British  husbandry  so  superior  to  that  of 
all  other  nations  is  the  attention  paid  to 
the  porfeetion  of  the  different  breeds  of 
domestic  animals,  especidly  the  horse, 
the  ox,  and  the  sheep.  In  this  remect 
British  husbandry  surpasses  every  omer. 
No  expense  or  trouble  is  spared  to  im^ 
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prove  the  qoalities  of  cattle  and  sheep. 
It  has  been  objected,  that  the  rewards 
nren  by  difFerent  societies  for  excessireljr 
&  catUe  are  not  judicioos,  as  these  ani- 
nab  are  never  inrofitaMe  to  the  feeder. 
The  same  might  be  said  of  Tery  highf- 
bred  racehorses ;  they  are  not  so  usefol 
as  a  good  bhckaey  or  htmter ;  bi:^  unless 
some  isdrndual  animals  possess  the 
power,  courage,  and  speed  which  is  the 
ma^  of  the  best  bl6od,  it  would  soon  de- 
generftte;  so  likewise  if  some  o*en  werfe 
not  ooisaffionallj  fktted  to  an  extrabr^ 
nary  degree,  the  fatting  qualities  of  the 
breed  could  not  be  proved.  A  badly  bred 
or  wiH  never  become  so  fat,  Whatever 
fao^  vBAyhe  given  him,  as  one  of  a  choice 
bifeed.  This  the  breeders  are  Well  aWare 
0^  and  never  liesitate  to  pay- a  gp6d  price 
ftir  a  young  bull  related  in  U^6od  to  a 
prise  o^. 

The  great  variety  of  nieW  instruments 
which' are  daily  invented,  and  some  of 
which  gradually  come  into  use,  however 
expennve  they  may  appear,  is  another 
&aturci  in  British  husbandry;  and  the 
Kl&Dg  out  of  drills  and  thrashing  ma- 
cidnes,  which  are  kept  for  profit  l^  men 
who  have  little  or  no  land  to  cultivate^  is 
a  step  to  that  division  of  labour  Which 
has  £me  such  wonders  in  manii^acttiring 
industry,  and  which  will  no  doubt  in* 
Ixme  do  the  same  in  the  operations  of 
husbandry.  There  is  a  ftesh  spirit  of 
improivement  arising  among  pi-aetical 
a^ieulturists,  and  not  the  least  fiivour&Me 
symptom  is,  that  it  be^s  to  be  acknow- 
ledged that  <*  much  may  yet  be  learned," 
and  that  '<  husbandry  is  still  companl* 
tively  in  iU  in&ncy."  This  admission  is 
a  great  step  towards  improvement;  and 
coupled  with  the  establishnient  of  the 
Engtisli  Agricultural  Society  before  r^ 
ferred  to,  leads  us  to  hope  With  confidence 
liBt  husbandry  in  Britain  wiH  improve 
ni{ndly,  and  keep  pace  with  other  sciences 
and  arts. 

Hutbandrtf  in  Italif^— It  n^ghl  be  ex- 
pected that  Italy  would  present  some 
remi&as  of  the  Roman  husbandrv;  but 
each  has  been  the  pernicious  effect  of 
wars  and  intestine  commotions,  that  tins 
fine  country,  with  all  the  advantages  of 
■oil  and  climate,  is  &r  behind  less 
favoured  regi<ms  in  the  (mltivation  of  the 


soilaiidtherefkringofcftttle.  TlieplaiDi 
of  Lombardy  alone  are  an  exception* 
but  the  cultivation  of  maize,  the  pHncipal 

Srodu^  there,  partakes  more  pf  the  gaK 
en  husbanchT^  than  that  of  any  other 
gnun.  The  abu^eidaace  of  Waiter  wimsh 
descends  from  the  Alpine  regions  fer- 
tilizes a  great  extent  of  soil  by  artifid^ 
channels,  in  which  it  is  made  to  duperse 
itsel:^  and  produces  a  vegetation  wh^ 
requires  lit&e  assbtance,  excq>t  that  of 
w€«cBng.  Italy  was  however  tfei  couAtrjr 
where,  on  the  revival  of  letters,  the  first 
books  were  published  on  the  pradSo^  of 
husba!ndry.  Ketro  di  Crescenti,  a  citizen 
of  Bologna,  bom  in  1290,  after  thirty 
years'  experieiice  iii  all  wctti  of  Italy, 
wrote  a  treatise  entrtied  '  Opus  Ruralium 
Gommodortim,'  printed  in  1474.  Therfe 
is  a  doubt  whetfaet  it  was  first  written  i* 
Latin  or  Italian,  bttt  it  was  soon  trans- 
lated into  French  and  German.  Thts 
author  quotes  Cato,  Varro,  and  Palladins, 
but  not  Cc^unrtlla,  who  probably  was  nttt 
then  generally  known,  or  perhaps-  1^ 
works  had  nOtyet  been  resetted  firom  the 
lib^raries  in  which  antient  works  Wer*- 
long  buried.  In  thie  suc^eifing  centm^y 
ms^y  of  the  Greek  and  Latin  au^tors  ott 
husbandry  were  translated  and  publishedfJ 
Tkvello,  in '  his  "*  Itecordo  d' A^coltura,' 
1561,  ascribes  t]^  deterioration  of  agri-' 
culture  to  the  practice  of  letting  land  ^r 
three  years  onfy,  which  had  been  intrb^ 
duced  very  generally,  and  peroetuated  the 
triennial  system  in;  it^  worst  rorm.  Johan- 
nes Baptista  Porta,  in  1592,  published  hid 
*  ViH«,'  in  12  bodes,  a  Work  wMch  hSui 
had  ar  considerable  reputiition,  and  is  con^^ 
sidered  by  niany  as  stiH  well  wixrtii  wtar 
sultmg.  A  variety  of  authors  on  differ- 
ent parts  of  husbandry  wrote  about  this 
time,  in  consequence  of  the  frequent 
fkmines  which  arose  in  Italy  from  a  very 
imperfect  state  of  husbandry.  The  *  VinS 
Giomate  dell'  Agricoltura,'  Venetia,  1 569, 
which  had  been  first  published  in  1590, 
under  the  title  of  *  Deci  Giomate,*  wtent 
through  more  than  20  ecKtions  in  Italy, 
besidS  being  often  translated.  Theatrthor 
ridiculed  the  foolish  astrological  notions 
prevalent  at  the  time,  and  his  work  is  Ml 
of  good  sense.  But  all  these  writers'had 
little  influence  on  the  improvement  of  the 
actual  practice  of  husbandry  in  Italy.    If 
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aq^ted  proprietor  attempted  to  intro- 
duce improvements,  the  prejudices  and 
obstinacy  of  the  country-people  soon  dis- 
hearten^ him,  and  to  this  day  the  sys- 
tems adopted  are  extremely  defective,  if 
there  is  any  system  at  all.    In  many 

E laces  the  ploughman  still  stands  on  the 
eel  of  the  plough  to  keep  it  in  the 
ground,  and  a  straight  furrow  is  not 
uiought  of  The  earth  is  scratched  rather 
than  tilled ;  and  if  good  jcrops  arise  from  . 
the  natural  fertility  of  the  soil,  they  are 
generally  choaked  with  weeds  before 
harvest 

An  attempt  had  been  made  by  Leo  X. 
to  drain  the  Pontine  marshes,  and  it  was 
renewed  in  1586  by  Sextus  V.  Pius  VI. 
spent  great  sums  on  the  same  object ;  but 
to  this  day  little  has  been  effected ;  and 
instead  or  the  fertile  plain  which  once 
was  covered  with  a  golden  harvest,  there 
is  nothing  but  a  dreary  marsh  producing 
pestilential  vapours  pregnant  with  disease. 
Sicily  and  Sardinia,  once  the  granaries  of 
Bome,  now  produce  only  a  very  small 
quantity  of  com.  The  best  cultivated 
districts  in  Italy  are  Piedmont,  Lombardy, 
Tuscany,  and  the  country  about  Ferrara; 
but,  except  in  the  two  west,  they  are  be- 
hind the  rest  of  Europe  in  the  manage- 
ment of  a  form.  The  proprietor  of  tiie 
land,  if  he  does  not  cultivate  it  by  his 
own  servants,  is  also  the  proprietor  of  all 
the  live  stock  and  implements  of  the 
farm. 

Husbandry  of  l^pain, — S^in  possesses 
a  considerable  extent  of  fruitful  soil,  and 
the  husbandry  of  the  Romans,  which  the 
irruption  of  the  barbarians  had  inter- 
rupted, was  in  some  measure  revived  by 
the  Moors.  When  they  .were  expelled, 
Spain  lost  many  industrious  husbandmen 
and  manufisicturers.  A  work  on  hus- 
bandry by  a  Moor,  called  £bd-el-awam, 
who  is  supposed  to  have  lived  about  the 
thirteenth  century,  was  published  with  a 
Spanish  translation  at  Madrid  in  1802, 
and  does  credit  to  the  agricultural  know- 
ledge of  the  author,  llie  cultivation  of 
the  sugar-cane  and  of  saffron  are  men- 
tioned in  this  work. 

ilerrera,  who  wrote  on  husbandry  at 
the  desire  of  Cardinal  Ximenes,  is  one  of 
the  most  esteemed  authors  of  his  time. 
His  works  have  been  frequentiy  repub- 


lished ;  and  are  now  in  great  reputatioot 
and  looked  upon  as  quite  classical  in  agri- 
cultural literature.  He  laments  that  mules 
are  generally  used  in  Spain  for  the  plough 
and  other  purposes  of  husbandry,  instead 
of  the  ox.  But  Herrera  did  not  succeed 
in  changing  the  custom ;  and  mules  are 
still  in  general  use.  The  great  object  of 
attention  in  Spain  is  the  production  of 
fine  wool;  and  the  privileges  given  to 
the  Mesta,  a  kind  of  corporation  of  diep- 
herds,  tend  greatiy  to  retard  the  introduc- 
tion of  a  better  cultivation.  The  Merino 
breed  of  sheep  is  said  to  have  been  im- 
ported originally  from  Britain.  But  it  is 
evident  that,  if  it  is  necessary  to  its  per- 
fection that  the  flocks  should  run  over 
half  the  kingdom  every  year,  the  profit 
which  is  made  by  the  exportation  of  fine 
wool  is  dearly  purchased  by  the  disadvan- 
tages of  a  miserable  state  of  agriculture. 
Instead  of  producing  a  superabundance  of 
grain  and  supplying  other  countries, 
Spain  is  obligea  frequentiy  to  import  com 
in  order  to  prevent  a  scarcity.  The  state 
of  Portugal  is  not  better,  and  the  vine  is 
the  only  plant  of  which  the  cultivation  is 
moderately  well  understood  in  the  whole 
of  the  Peninsula. 

Husbandry  of  Germany, — ^The  hus- 
bandry of  Germany  varies  greatiy  in 
such  an  extent  of  country.  In  the  time 
of  Tacitus  half  the  country  was  covered 
with  impenetrable  woods.  As  population 
extended,  the  forests  were  cut  down,  and 
the  sickle  succeeded  to  the  axe.  The  re- 
public of  the  Swiss  cantons  and  the  Han- 
seatic  towns  gave  the  first  examples  of 
encouragement  to  husbandry.  In  1571 
the  work  of  Heresbach,  entitied  *  Rei 
Rusticse  Libri  IV.,'  was  reprinted  at  CJo- 
logne.  Heresbach  was  bora  in  the  duchy 
of  Cleves  in  1509,  and  is  considered  the 
Either  of  husbandry  in  Germany. 

Augustus  I.,  elector  of  Saxony,  wrote 
a  treatise  on  the  cultivation  of  the  vine, 
which  was  published  in  1636,  entitied 
'  Churf  iirsten's  Augusti  zu  Sachsen  Obst- 
gartenbuchlein.' 

In  Prussia,  Mecklenburg,  and  Holstein 
husbandry  has  made  the  greatest  progress 
in  modem  times.  The  Prussian  govern- 
ment, from  the  time  of  Frederick  the 
Great,  has  taken  agriculture  imder  its 
especial  protection.    In  Prussia  there  are 
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aevenl  schools  of  agricnltare,  where  this 
art  is  taught  on  scientific  principles,  and 
whore  the  practice  is  shown  on  large 
ihrms.  That  of  Mogelin,  over  which  A. 
Tbaear  presided,  has  become  conspicuous 
fiom  the  excellent  work  op  Rational  Hus- 
baikdry,  '  Bationellen  Landwirthschaft,' 
whidi  he  published.  The  introduction 
of  the  Dutdi  system  of  dairying  into  Hoi- 
stein,  and  the  breeding  of  fine  horses 
tiiere^  has  ^Ten  a  reputation  to  this  part 
of  the  Danish  dominions.  In  Bavaria, 
along  the  banks  of  the  Khine,  firom  Basel 
to  Darmstadt,  there  is  a  fine  fertile  pliun 
whidi  is  cultivated  with  some  care ;  and 
although  subjected  generally  to  the  trien- 
nial system  (which  is  called  in  England 
Ihe  three-course  shift),  the  husbandry  of 
that  part  of  Germany  is  not  to  be  despised. 
In  Switzerbmd  the  management  of  grass- 
lands and  water-meadows  is  carried  to 
great  perfection.  The  cultivation  <tflucem 
and  sainfoin  is  very  general ;  potatoes  are 
raked  to  a  very  considerable  amount ;  and 
the  soiling  of  cattle  in  the  stables  is  univer- 
saL  The  scientific  writers  of  Geneva  have 
oontributed  greatly  to  throw  light  <m  the 
theory  of  v^;etation ;  and  it  is  scarcely 
necessary  to  mention  Theodore  de  Saus- 
sure,  Pictet,  De  CandoUe,  and  Macaire  as 
men  who  have  contributed  more  than  any 
otibevs  to  explain  the  functions  of  vege- 
table life. 

As  a  practical  promoter  of  husbandry 
we  cannot  pass  over  M.  de  Fellenberg  at 
Hofwyl,  near  Bern.  On  an  estate  of 
about  three  hundred  acres  he  has  put  in 
practice  all  that  has  been  written  by  the 
most  esteemed  writers,  takine  Thaer  as 
his  text-book,  and  making  himself  ac- 
quainted with  the  best  modem  writers. 
He  has  established  an  agricultural  school 
for  poor  children,  which  is  a  piu*t  of  his 
groit  plan  for  ^eral  education,  and 
which  will  contribute  more  to  promote 
good  practical  husbandry  in  his  native 
ooontry  than  all  the  works  <^  the  most 
eminent  writers. 

Bel^um  has  always  been  foremost 
among  a^cultural  countries.  In  1C80 
the  Flemings  were  considered  the  best 
husbandmen  in  Europe.  There  are  no 
early  wrMers  on  husbandry  in  this  agri- 
tni^aaal  nation*  but  all  travellers  bear 
witseaa  W  th^  indinstry  and  to  the  per- 


fection of  their  agriculture.  They  wefa 
probably  the  first  in  modem  times  who 
cultivated  tumips  in  the  field  to  feed 
cattle  in  winter ;  and  who,  in  the  north  <^ 
Europe,  kept  their  catUe  in  the  stables  all 
the  year  round  and  cut  green  food  for 
them,  as  had  been  done  from  time  imme- 
morial in  southern  climates,  on  account 
of  the  excessive  heat  of  tiie  day  and  the 
annoyance  of  flies.  The  Belgians  are 
now  far  advanced  beyond  most  other  na- 
tions of  Europe  in  the  application  and 
economy  of  manure.  They  fully  make 
up  by  incessant  attention  and  indefatigable 
industry  for  the  inferiority  of  their  cli- 
mate to  that  of  Italv  or  Spain,  and  their 
land  produces  abundantiy  every  necessary 
of  life. 

Husbandry  qf  France, — France  has  al- 
ways been  looked  upon  as  a  country 
peculiarly  agricultural.  The  climate, 
partaking  of  that  of  the  north  and  the 
south,  fii,vours  the  cultivation  of  plants 
both  of  the  warmer  and  of  the  colder  re- 

gions;  and  there  is  no  country  where 
usbuidry  has  been  so  much  protected,  or 
where  more  good  works  on  husbandry 
have  been  published,  without  producing 
any  very  sensible  effect  on  the  genertd 
practices  of  the  husbandmen.  Charles 
Estienne  is  the  first  French  writer  on 
agricultural  subjects  whose  works  were 
published  soon  aiter  the  revival  of  letters; 
but  together  with  many  useful  maxims 
which  he  has  copied  mmi  the  antient 
authors,  he  has  repeated  the  most  absurd 
superstitions.  His  works  were  collected 
and  published  in  1554,  under  the  titie  of 
*  Praidium  Rusticum,'  and  in  1565  he 
published  his  work  called  *  L' Agriculture 
et  la  Maison  Rustic^ue.'  This  work  was 
reprinted  with  additions  by  his  son-in-law 
Jean  Libeaut,  in  1570.  But  tiie  author 
who  is  still  considered  as  the  father  of 
French  husbandry  is  Olivier  de  Se\res, 
a  gentieman  of  fortune,  proprietor  of  the 
seigneurie  of  Pradel,  near  Villeneuve  de 
Berg,  in  lAnguedoc  He  was  a  friend  of 
Sully,  the  favourite  minister  of  Henri 
IV.,  and,  at  his  request,  about  the  year 
16(>(',  he  wrote  a  work  on  husbandry, 
under  the  tiUe  of  *Th^tre  d'Agricid- 
ture  et  Mesnage  des  Champs.'  lu  this 
work  he  shows  a  thorough  knowledge  of 
the  great  prineiples  of  husbandry;  and 
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he  gives  rules  and  directions  which,  if 
they  had  been  generally  followed,  must 
have  advanced  the  agriculture  of  his 
country  at  least  two  centuries.  But  it  is 
a  general  remark,  that  where  there  have 
been  most  good  books  written  on  the  sub- 
ject of  husbandry,  there  the  practice  has 
derived  least  advantage  from  them.  While 
Prance  swarms  with  agricultural  writers, 
the  fields  are  still  cultivated  as  they  were 
centuries  ago;  and  the  Flemings,  who 
never  write  on  the  subject,  have  for  ages 
carried  husbandry  to  the  greatest  per- 
fection. 

Of  those  who  have  written  on  hus- 
bandry, one  of  the  most  zealous  and  prac- 
tical authors  is  Rozier,  an  ecclesiastic 
who  devoted  his  life  to  this  favourite  pur- 
suit His  *Cours  Complet  d'Agncul- 
ture'  is  a  text-book  for  all  those  who, 
within  the  last  half-century,  have  desired 
to  become  acquainted  with  the  principles 
of  husbandry.  It  has  gone  through  se- 
veral editions,  and  forms  the  groundwork 
of  another  *Cours  Complet,*  which  has 
been  published  by  a  society  of  writers  on 
huslxmdry,  and  is  now  the  best  French 
work  on  every  department  of  husbandry 
and  cultivation. 

There  is  now  in  France  and  through- 
out Europe  a  great  desire  to  promote 
practical  improvement  in  husbandry. 
Agricultural  schools  and  veterinary  col- 
leges are  multiplied;  and  the  return  of 
peace,  if  its  blessings  can  be  duly  appre- 
ciated and  maintained,  cannot  fail  greatly 
to  encourage  the  application  of  capital 
and  skill  to  the  improvement  of  that  art 
which  furnishes  the  staff  of  life. 

IRRIGATION.  Of  all  the  substances 
which  concur  in  the  vegetation  and  growth 
of  plants,  water  is  the  most  essential ;  with- 
out moisture  the  seed  cannot  germinate, 
nor  can  the  plant  receive  nourishment. 
Hence  in  warm  climates,  where  rains  are 
periodical,  and  where  the  soil  is  dried  and 
parched  by  a  continued  evaporation,  no 
verdure  exists,  except  where  springs  or 
rivers  supply  the  waste  of  moisture.  The 
warmer  the  climate,  and  the  more  rapid 
die  evaporation^  the  more  luxuriant  is  the 
vegetation,  provided  there  be  an  abundant 
supply  of  water.  This  circumstance  has 
suggested  the  plan  of  diverting  streams 


and  conducting  them  in  channels  to  ferti- 
lize as  great  an  extent  of  land  as  possible- 
In  China  and  in  India,  as  well  as  in 
Egypt,  ingenious  modes  of  watering  lands 
have  been  adopted  from  the  most  remote 
ages.  No  expanse  has  been  thought  too 
great  to  secure  a  supply  of  water,  and  to 
distribute  it  in  the  most  advantageous 
manner.  It  seems  that  where  there  is 
great  heat  in  the  air,  water  alone  wiH 
supply  the  necessary  food  for  the  gro'wth 
of  plants.  It  is  probable  that  the  com- 
ponent parts  of  the  atmosphere  are  more 
easily  separated,  and  made  to  enter  into 
new  combinations  with  those  of  water,  in 
a  high  temperature  than  in  a  lower ;  or 
that  the  leaves  and  green  parts  of  vege- 
tables imbibe  water  in  a  state  of  solution 
in  air,  and  that  in  this  state  it  is  more 
easily  decomposed.  Atmospheric  air  and 
water  contain  all  the  principal  elements 
of  vegetables,  viz.  oxygen,  hydrogen, 
carbon,  and  nitrogen ;  the  remainder  are 
either  found  in  the  soil  or  dif^sed  through 
the  water.  Manures  seem  to  act  princi- 
pally as  stimulants  or  re-agents,  and  are 
themselves  composed  of  uie  same  ele* 
ments :  they  are  of  no  use  unless  difiiised 
or  dissolved  in  water ;  but  when  the  water 
is  impregnated  with  animal  or  vegetable 
substances,  the  effect  is  far  greater  and 
more  rapid  than  when  the  water  is  pure. 

Water  has  also  an  important  omce  t9 
perform,  if  we  admit  the  principle  dis- 
covered by  Macaire,  that  plants  reject 
through  their  roots  those  portions  of  the 
sap  which  are  the  residue  of  its  elabora- 
tion, and  which  are  of  no  further  use  to 
the  plant,  but  rather  injurious  if  they  are 
again  imbibed  by  the  roots.  Plants  seem 
to  require  a  removal  of  their  excrements,, 
as  animals  do  when  tied  up  in  stalls  or 
confined  in  a  small  space.  If  this  is  not 
effected,  they  suffer  and  contract  diseases. 
The  percolation  of  water  through  the  soil 
is  the  means  which  nature  has  provided 
for  this  purpose.  Hence  we  can  readily 
suppose  that  the  mere  washing  of  tiie 
roots  has  a  beneficial  effect,  and  to  tiiis  in 
a  great  measure  must  be  ascribed  the 
fertilizing  effects  of  pure  and  soft  running 
water. 

If  water  stagnates  and  is  evaporated, 
and  the  noxious  matter  held  in  solution 
remains  in  the  soil,  all  the  advant&ge  of 
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irrigation  is  lost,  and  the  better  kinds  of 
grasses  are  succeeded  by  rushes  and  coarse 
aquatic  plants,  as  may  be  seen  in  ali 
n^urshy  spots.  The  circulation  of  the 
water  therefore  appears  to  be  as  neces- 
sary as  its  presence ;  and,  provided  there 
be  a  sufficient  supply  of  water  of  a  proper 
quality,  the  more  porous  the  soil,  and  es- 
pecially the  subsoil,  is,  the  more  vigorous 
is  the  vegetation.  It  is  on  this  principle 
alone  that  we  can  rationally  account  for 
the  great  advantage  of  irrigation  in  those 
climates  where  rain  is  abundant,  and 
where  the  soil,  which  is  most  benefited 
by  having  a  supply  of  water  running 
through  it,  is  of  a  nature  to  require  arti- 
ficial draining  as  an  indispensable  prelimi- 
nary to  being  made  fertile  by  irrigation. 
By  keeping  these  principles  in  view  great 
light  will  be  thrown  on  the  practical  part 
of  irrigation,  which,  having  been  long 
established  by  experience,  before  these 
principles  were  thought  of,  depends  not 
on  their  correctness,  but  only  confirms 
their  truth. 

The  whole  art  of  irrigation  may  be  de- 
duced from  two  simple  rules,  which  are, 
first,  to  give  a  sufficient  supply  of  water 
during  aU  the  time  the  plants  are  growing, 
and,  secondly,  never  to  allow  it  to  accu- 
mulate so  long  as  to  stagnate.  We  shall 
see  hereafter  one  apparent  exception  to 
this  last  rule,  but  it  will  be  readily 
explained. 

The  supply  of  water  must  come  from 
natural  lakes  and  rivers,  or  from  artificial 
wells  and  ponds,  in  which  it  is  collected 
in  sufficient  quantity  to  disperse  it  over  a 
certain  sur&ce.  As  the  water  must  flow 
over  the  land,  or  in  channels  through  it, 
the  supply  must  be  above  the  level  of  the 
land  to  be  irrigated.  This  is  generally 
the  principal  object  to  be  considered.  If 
no  water  can  be  conducted  to  a  reservoir 
above  the  level  of  the  land,  it  cannot  be 
irri^ted.  But  there  must  also  be  a 
ready  exit  for  the  water,  and  therefore 
the  land  must  not  be  so  low  as  the  natural 
level  of  the  common  receptacle  of  the 
waters,  whether  it  be  a  lake  or  the  sea, 
to  which  they  ran.  The  taking  of  the 
level  is  therefore  the  first  step  towards  an 
attempt  to  irrigate  any  lands. 

Along  the  banks  of  running  streams 
nature  points  out  the  declivity.    A  chan- 


nel, which  receives  the  water  at  a  point 
higher  than  that  to  which  the  river  flows, 
may  be  dug  with  a  much  smaller  declivity 
than  that  of  the  bed  of  the  river,  and 
made  to  carry  the  water  much  higher 
than  the  natural  banks.  It  may  thence 
be  distributed  so  as  to  descend  slowly,  and 
water  a  considerable  extent  of  ground  in 
its  way  to  rejoin  the  stream.  This  is  by 
far  the  most  common  mode  of  irrigation, 
and  the  shape,  size,  and  direction  of  the 
channels  are  regulated  by  the  nature  of 
the  surfiice  and  other  circumstances, 
which  vary  in  almost  every  situation.  A 
few  examples  will  give  to  those  who  are 
not  acquainted  with  the  best  modes  of  irri- 
gating land  a  pretty  accurate  notion  of 
the  system. 

We  shall  suppose  a  river  to  run  with  a 
rapid  current  between  high  banks.  At 
some  point  of  its  course  a  portion  ot 
the  water  is  diverted  into  a  canal  dug 
along  the  bank,  with  a  very  small  decli- 
vity. The  water  in  this  canal  will  flow 
with  less  rapidity  than  the  river,  but  will 
keep  the  same  level  as  that  part  of  the 
river  where  it  has  its  origin.  Thus  the 
water  may  be  carried  over  lands  which 
are  situated  considerably  above  the  bed  of 
the  river  ]&u*ther  down.  All  the  lands 
between  this  canal  and  the  river  may  bc^ 
irrigated,  if  there  is  a  sufficient  supply  of 
water.  The  canal  may  be  carried  to  con- 
siderable distance  from  the  river.  The- 
size  of  the  canal  and  its  declivity  depend 
on  the  quantity  of  water  which  may  be 
made  to  flow  into  it  A  dam  is  otien  con- 
structed  across  a  river,  in  order  that  as> 
much  of  its  water  as  is  possible  may  be 
diverted,  and  the  original  channel  is  often 
laid  quite  dry,  to  take  advantage  of  all 
the  water  at  the  time  when  it  is  advan- 
tageous to  irrigate  the  land.  To  have 
an  entire  command  of  the  water  there 
are  flood-gates  on  the  main  channel  and 
on  the  lesser  branches.  By  opening  or 
shutting  these,  the  water  may  be  stopped 
or  made  to  flow  as  may  be  required.  It 
must  be  remembered,  that  to  carry  water 
to  a  considerable  distance,  and  in  great 
quantity,  a  larger  channel  and  more  rapid 
declivity  are  required ;  and  it  is  a  matter 
of  calculation  whether  it  is  most  advan> 
tageous  to  bring  a  smaller  quantity  to  a 
higher  point,  or  a  greater  abundance  some- 
p2 
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what  lofwer.  Having  a  certain  command 
of  water,  it  may  be  carried  from  the  main 
channel  by  smaller  branches  to  difierent 
points,  so  as  to  irrigate  the  whole  equall^r- 
These  branches  should  be  nearly  hori- 
zontal, that  the  water  may  overdow  the 
sides  of  them,  and  be  equally  distributed 
over  the  land  immediately  below.  Every 
branch  which  brings  water  over  the  land 
should  have  a  corresponding  channel 
below  to  carry  it  off ;  for  the  water  must 
never  be  allowed  to  stop  and  stagnate. 
When  it  has  run  15  or  20  feet,  according 
to  the  declivitv,  over  the  land  situated 
below  the  feeder,  or  the  channel  which 
brings  the  water,  it  should  be  collected 
into  a  drain  to  be  carried  off,  unless  it  can 
be  used  to  irrigate  lands  which  lie  still 
lower.  Finally  it  runs  back  into  the 
river  fit>m  which  it  was  taken,  at  a  lower 
point  of  its  course. 

When  there  is  a  considerable  M\  and 
a  sufficient  supply  oi  water,  a  series  of 
channels  may  be  made,  so  situated  below 
each  other,  that  the  second  collects  the 
water  which  the  first  has  supplied,  and  in 
its  turn  becomes  a  feeder  to  irrigate  the 
lower  parts  of  the  declivity :  a  thinl  chan- 
nel receives  the  water  and  distributes  it 
lower  down,  until  the  last  pours  it  into 
the  river.  This  is  called  catch-work,  be- 
cause the  water  is  caught  from  one  chan- 
nel to  another.  This  method  is  only  ap- 
plicable where  there  is  a  considerable  &11 
of  water  and  a  gentle  declivity  towards 
the  river.  But  it  must  be  borne  in  mind 
that  the  water  is  deteriorated  for  the  pur- 
pose of  irrigation,  when  it  has  passed  over 
the  land,  and  that  it  is  not  advantageous 
to  let  it  flow  over  a  great  extent  when  a 
ftesh  supply  can  be  obtained :  but  where 
only  a  small  potion  of  water  can  be 
commanded,  that  must  be  made  the  most 
of;  and  it  will  irrigate  three  or  four  por- 
tions <^  land  in  suooession  without  there 
being  any  very  marked  difference  in  the 
effa«t:^  beyond  this  it  rapidly  loses  its 
fertilizing  qualities.  This  is  not  owing 
to  the  water  having  deposited  the  ferti- 
lising substances  which  it  held  in  solution, 
or  which  were  difiused  through  it,  but  it 
is  owing  to  its  having  ti^en  up  some 
which  are  detrimental  to  vegetation,  and 
being  saturated  with  them :  at  least  this 
!•  the  moit  probable  opinion  when  lOl 


circumstances  are   taken   into  the  ao- 
couut 

The  general  principle  of  irrigaticm  maj 
be  described  as  the  supplying  of  every 
portion  of  the  sur&ce  with  an  abundanee 
of  water,  and  taking  it  off  again  rapidly. 
In  many  situations  the  great  difficulty  in 
irrigation  arises  from  the  want  of  a 
supply  of  water ;  but  even  then  a  partial 
irrigation  may  be  effected,  which,  al- 
though not  penect,  will  have  its  advan- 
tages. A  small  riU,  which  is  often  quite 
diy  in  summer,  may  still  by  judicioos 
management  be  made  to  improve  a  con- 
siderable portion  of  land:  its  waters  nu^ 
be  collected  and  allowed  to  accumulate 
in  a  pond  or  reservoir,  and  let  out  occa- 
sionally, so  that  none  be  lost  or  run  to 
waste.  If  there  is  but  a  small  quantity, 
it  must  be  husbanded  and  made  to  flow 
over  as  great  a  sur&ce  as  possible.  If 
there  is  water  only  at  particular  seasons 
of  the  year,  and  at  a  tinie  when  it  would 
not  be  of  much  use  to  the  land,  it  may  be 
kept  in  ponds,  and  it  will  lose  none  d  its 
qualities  by  being  exposed  to  the  air.  ^  If 
animal  or  veget^Kle  matter  in  a  partial 
state  (^  decomposition  is  added  to  this 
water  it  will  much  im^ve  its  quality, 
and  l^  a  judicious  distribution  of  it  over 
.the  land  a  great  benefit  may  be  obtained. 
If  there  is  not  a  want  of  water,  there 
may  be  a  want  of  declivity  to  enable  it  to 
flow  of^  which,  it  should  always  be  re- 
membered, is  ^  essential  part  of  irriga- 
t^m.  Art  mi^  in  this  case  assist  nature 
by  forming  a  passage  ^r  the  water,  either 
in  its  course  towaios  the  land  to  be  irri- 
gated, or  from  it  after  it  has  effected  its 
purpose.  Where  there  is  no  natural  exit, 
and  it  might  lead  to  too  great  an  expense 
to  make  an  artificial  one,  the  water  may 
sometimes  be  led  into  shallow  ponds, 
Where  a  great  part  is  evaporated;^  or 
porous  strata  may  be  found  by  boring, 
into  which  it  can  be  made  to  run  and  be 
dispersed.  Along  rivers  where  the  &11 
is  very  imperceptible  a  channel  brought 
from  a  oonsideral^le  distance  may  give 
such  a  command  as  to  throw  the  water 
over  a  great  extent  of  sur&ce;  and  to 
carry  it  off  another  channel  may  be  cut^ 
emptying  itself  at  some  distance  below : 
so  tlutt  Unds  which  lie  alon|^  the  banks 
of  a  river  nugr  be  in^te<C  althoo^ 
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ibey  are  actu^'ly  beknr  the  leyel  of  the 
liter,  anid  roiaire  banks  to  protect  them 
firod  iimiidation* 

When  the  surfiuse  to  be  irrigated  is 
Terv  flat  and  nearly  lerel,  it  is  necessary 
to  mm  artificial  slopes  for  the  water  to 
mn  oter..  The  whole  of  the  ground  is 
lakl  in  broad  beds,  undulating  like  the 
"wmweB  of  the  sea.  The  upper  part  of 
these  beds  is  quite  level  fh>m  end  to  end, 
aaid  here  the  channel  or  float  which 
brings  the  water  on  is  cat  From  the 
edge  ot  this  channel  the  groond  is  made 
to  dope  a  foot  or  two  on  both  sides,  and 
a  ditcn  is  cut  at  the  bottom  parallel  to 
the  float  The  whole  of  the  ground  is 
laid  out  in  these  beds.  All  the  floats  are 
siqyptied  by  a  main  channel  at  rig^t 
angles  to  the  beds,  and  somewhat  above 
fhem,  and  all  the  ditches  or  drains  run 
into  a  main  ditch  parallel  to  the  main 
float,  and  below  the  lowest  dndn.  The 
ooone  of  the  water  is  very  regular.  As 
saon  as  the  flood-gates  are  opened  it  flows 
iBlo  all  the  uroer  channels,  which  it  fills 
till  they  overflow  in  their  whole  length. 
Hie  sluing  sides  are  covered  with  a  thin 
dwet  of  running  water,  which  the  lower 
dniow  colkct  and  carry  into  the  main 
ditch. 

Ezperieueoe  has  diown  that  there  are 
partienlar  seasons  when  the  water  has 
the  best  efifect;  a  perfect  command  of  it 
Is  therefinre  indispensable,  and  also  a 
r^fidar  supply.  During  frost,  when  all 
dry  nwadows  are  in  a  state  of  torpor,  and 
dw  Tegetation  is  suspended,  the  water- 
meadow  0,  having  a  current  of  wat^r  con- 
thmally  flowing  over  them,  are  protected 
from  the  effect  of  firost,  and  the  grass  will 
continue  to  grow  as  long  as  the  water 
floWB  over  it  Too  much  moisture,  how^ 
crref,  would  be  injurious,  and  the  mea- 
dows are  therefore  laid  dry  by  shutting 
the  flood-gates,  whenever  the  temperature 
of  the  air  is  above  freezing.  By  this 
maaagement  the  grass  grows  rapidly  at 
the  fint  sign  of  spring.  Before  the  dry 
inland  m«uiows  have  recovered  the 
effects  of  frost  and  begun  to  Testate,  the 
herfoa^  of  the  water-meadows  is  already 
luxuriant  As  soon  as  they  are  fed  off 
or  cut  for  the  first  crop  of  hay,  the  vrater 
18  immediately  put  on  again,  but  for  a 
ihorter  time ;  for  the  warmer  ^e  air,  the 


less  time  will  the  grass  bear  to  be  covered 
with  water.  A  renewed  growth  soon 
appears,  and  the  mss  is  ready  to  be  cut 
a  second  time  wneu  the  dry  meadows 
onlj  give  their  first  crop,  llius,  by  ju- 
dicious management,  three  or  four  crops 
of  grass  are  obtained  in  each  season,  or 
only  one  abundant  crop  is  made  into  hinr, 
and  the  sheep  and  cattle  feed  off  the 
others.  The  usual  way  in  which  the 
ffrass  of  water-meadows  is  made  pro- 
ntable  is  by  feeding  ewes  which  haye 
early  lambs  till  the  middle  of  April.  A 
short  flooding  soon  reproduces  a  crop, 
which  is  mown  for  hay  in  June ;  another 
flooding;  gives  an  abundant  aftermath, 
whidi  IS  either  mown  for  hay,  or  fed  off 
by  cows,  bullocks,  and  horses ;  for  at  this 
time  the  sheep,  if  pastured  in  water- 
meadows,  are  very  subject  to  the  rot 
The  value  of  good  water-meadows  could 
scarcely  be  believed  by  those  who  are. 
not  ftmiliar  with  them.  Where  the  water 
is  suited  to  irrigation  they  never  require 
manuring.  Hie  fertility  is  kept  up  con- 
tinually, and  the  only  attention  required 
is  to  weed  out  coarse  aquatic  plants,  which 
are  neither  nutritions  nor  wholesome  in 
hay  or  pasture. 

The  best  soil  for  a  water-meadow  is  a 
good  gravel.  The  finest  water-meadows 
on  the  Avon  in  Wiltshire,  where  the 
richest  herbage  is  found,  have  scarcely 
any  soil  at  all,  but  are  on  a  bed  of  shingle 
and  pebbles  matted  together  by  the  roots 
of  the  grass,  which  proves  to  demonstra^ 
tion  that  the  waters  of  the  Avon  contain 
all  the  principles  essential  to  raind  vege- 
tation.  Great  attention  is  required,  and 
some  experience,  to  irrigate  meadows  so 
as  to  ffive  the  greatest  profit 

In  hot  weather,  when  we  should  ima^ 
gine  that  the  land  must  be  thirsty,  and 
that  too  much  water  cannot  be  poured 
over  it  much  mischief  ma^  be  done  by 
injmlicious  flooding.  In  winter,  on  the 
contrary,  the  land  may  be  covered  with 
water  for  weeks  without  injury ;  and  if 
an  earthy  deposit  takes  j^ace,  the  subse- 
quent fertility  is  greatiy  increased.  But 
tills  is  not  properly  irrigation :  it  is  inun- 
dation, ana  the  efl'ects  depend  on  entirely 
different  causes.  When  low  meadows  are 
inundated  in  winter  and  spring,  it  is  the 
muddiness  of  the  water  which  enriches 
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the  land  :  a  fine  layer  of  extremely  di- 
vided matter  is  deposited,  and  when  the 
water  subsides  this  acts  as  a  coat  of  ma- 
nore. 

Water  may  be  ^carried  in  small  chan- 
nels through  meadows  without  being  al- 
lowed to  overflow,  and  in  this  case  the 
efifect  is  similar  to  that  caused  by  rivers 
or  brooks  which  wind  slowly  Uirough 
valleys,  and  produce  a  rich  veraure  along 
their  course.  This  is  watering,  but  not 
properly  irrigating.  When  this  is  done 
judiciously,  3ie  effect  is  very  nearly  the 
same  as  when  the  land  is  irrigated ;  and 
in  hot  climates  it  may  be  preferable,  by 
giving  a  constant  supply  of  moisture  to 
Ihe  roots,  while  the  plants  are  growing. 
The  great  advantage  of  water-meadows 
m  England  is  not  so  much  the  superior 
quantity  of  grass  or  hay  which  is  obtained 
when  they  are  mown,  as  the  early  feed  in 
ipring,  when  all  kinds  of  nutritive  fod- 
ier  are  scarce;  when  the  turnips  are 
tonsumed  before  the  natural  grass  or  the 
*ye  sown  for  that  purpose  is  fit  to  be  fed 
^ff,  the  water-meadows  afford  abundant 
pasture  to  ewes  and  lambs,  which  by  this 
means  are  brought  to  an  early  market. 
The  fanner  who  has  water-meadows  can 
put  his  ewes  earlier  to  the  ram,  without 
fear  of  wanting  food  for  them  and  their 
lambs  in  March,  which  is  the  most  trying 
season  of  the  year  for  those  who  have 
sheep.  At  that  time  an  acre  of  good  grass 
may  be  worth  as  much  for  a  month  as  a 
later  cn^  would  for  the  remainder  of  the 
year.  When  it  is  intended  to  form  a 
water-meadow  on  a  surface  which  is 
nearly  level,  or  where  a  fiill  of  only  two 
or  three  feet  can  be  obtained  in  a  coiisi- 
derable  length,  the  whole  of  the  land 
must  be  lud  in  beds  about  20  or  30  feet 
wide,  the  middle  or  crown  of  these  beds 
being  on  a  level  with  the  main  feeders, 
md  the  bottoms  or  drains  on  a  level  with 
the  lower  exit  of  the  water,  or  a  little 
Above  it  To  form  these  beds  most  ex- 
peditiously, if  the  ground  is  already  in 
fniss,  the  sod  may  be  pared  off  and  re- 
Jaid  after  the  beds  are  formed,  by  which 
means  the  grass  will  be  sooner  re-esta- 
blished ;  but  except  in  very  heavy  soils, 
where  ihe  grass  is  some  time  in  taking 
root,  the  easiest  and  cheapest  way  is  to 
plough  the  land  two  or  three  times  to- 


wards the  centre,  and  dig  out  the  drain 
with  the  spade:  the  earth  out  of  the 
drains,  and  that  which  is  taken  out  of  the 
upper  trench  or  feeder,  may  be  spread 
over  the  bed  to  give  it  the  proper  slope. 
A  roller  passed  over  the  bed  in  the  direo- 
tion  of  its  length  will  lay  it  even,  and  the 
seeds  of  grasses  being  sown  over  it,  the 
water  may  be  let  on  for  a  very  short  time 
to  make  them  spring.  As  soon  as  the  grass 
is  two  or  three  inches  above  ground  a 
regular  flooding  may  be  given,  and  in  a 
very  short  time  the  swanl  will  be  com- 
plete. Instead  of  sowinff  seed,  tufts  of 
grass  cut  from  old  sward  may  be  spread 
over  the  newly  formed  beds,  and  they  will 
soon  cover  the  ground.  The  Italian  rye- 
grass, which  has  been  lately  introduced 
mto  this  country  from  Lombardy  and 
Switzerland,  grows  so  rapidly,  that  if  it 
be  sown  in  February,  or  as  soon  as  the 
snow  and  frost  are  ^e,  it  will  afford  a 
good  crop  to  feed  off  m  April,  or  to  mow 
for  hay  b^  the  beginning  of  May ;  and 
after  that  it  may  be  cut  repeatedly  durinc 
the  summer,  mt  where  the  soil  is  good 
and  the  water  abundant,  good  natural 
grasses  will  spring  up  without  much 
sowing,  and  soon  equ^d  the  old  water- 
meadows. 

It  seems  essential  to  the  formation  of  a 
good  water-meadow  that  the  bottom  be 
porous  and  firee  fh>m  stagnant  water; 
hence  under-draining  is  often  indispens- 
able before  a  water-meadow  can  be  es- 
tablished ;  and  a  peat-bog,  if  drained  and 
consolidated,  may  have  water  carried 
over  its  surfkoe,  and  produce  very  good 
herbage.  If  the  soil  is  a  very  stiff  clay, 
draining  is  almost  indispensable  where  a 
water-meadow  is  to  be  made.  The  more 
porous  the  soil  the  less  depth  of  water  is 
required,  which  is  not  obvious  at  first 
si^t;  but  the  claj  lets  the  water  run 
over  the  sur&ce  without  soaking  into  the 
roots,  whereas  the  porous  soil  is  soon 
soaked  to  a  considerable  depth.  The 
water  must  therefore  be  longer  on  the 
clay  than  on  the  sand  or  gravel  to  pro- 
duce the  same  effect.  If  the  water  b 
properly  applied,  aU  kinds  of  soils  may 
converted  into  fertile  water-meadows.  On 
very  stiff  clays  a  coat  of  sand  or  gravel, 
where  it  can  be  easily  put  on,  will  greatly 
improve  tl%e  herbage.    It  should  not  be 
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ploughed  in,  bnt  laid  on  the  surface  two 
or  three  inches  thick :  chalk  -will  also 
improve  the  herbage. 

The  nsual  time  of  letting  on  the  irater 
on  water-meadows  is  just  before  Christ- 


mas, and  it  may  continue  to  flow  over 
the  land  as  long  as  the  fn^st  lasts:  in 
mild  weather  it  may  be  turned  off  daring 
the  day  and  put  on  again  at  night  until 
the  frost  is  gone.    The  grass  -will  soon 
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b^n  to  KTOW,  and  be  ready  to  be  fed  off. 
When  this  is  done,  the  water  is  immedi- 
ately let  on  for  a  short  time,  and  turned 
off  again  to  allow  the  ground  to  dry  after 
a  few  days'  floo^ng,  and  the  water  is  let 
on  a^in  at  short  intervals.  The  wanner 
the  air  is,  the  shorter  time  nttist  the  water 
be  allowed  to  coTer  the  meadows.  As 
soon  as  the  grass  is  five  or  six  inches  long 
it  must  be  left  dry  entirely  till  it  is  mown 
or  fed  off.  In  summer  the  floodings  must 
be  very  short,  seldom  nK>re  Aan  twenty- 
four  hours  at  a  time,  but  frequent  Thus 
a  great  weight  of  grass  may  be  obtained 
year  after  yeor  without  any  manure  being 
put  on  the  land,  care  being  taken  that 
where  the  sur&oe  is  not  quite  even  the 
hollows  be  filled  up  with  earth  brought 
fiom  anotiier  place,  or  duj;  out  of  the 
drain,  if  that  should  be  partially  filled  up 
with  the  soil  which  the  water  has  carried 
into  it.  We  alluded  before  to  a  case 
where  water  may  remain  a  conmderable 
time  on  the  land  without  injury ;  this  is, 
when  there  are  inundations  fh>m  rivers, 
which  rise  above  th^r  beds  in  spring  and 
coTcr  the  low  meadows  which  lie  ^ong 
their  banks.  In  this  case  the  grass,  whi<£ 
had  not  yet  sprung  up,  is  protected  from 
the  cold,  ana  if  tiiere  is  a  deposit  from 
the  water  there  is  a  considerable  advan- 
tage. But  when  it  subsides,  it  must  be 
made  to  run  off  entirely,  witiiout  leavine 
small  pools,  by  which  the  ffrass  would 
invariably  be  injured.  Small  ditdies  or 
channels  are  usually  dug,  by  whidi  all 
the  water  may  rtm  oS,  unless  where  the 


subsoil  is  very  porous,  or  the  land  is  well 
under-draineo,  which  is  seldom  the  case  in 
these  low  meadows,  for  the  drains  would 
be  apt  to  be  choaked  by  the  earthy  deposit 
from  the  water.  These  inundations  can 
sometimes  be  regulated  by  means  of 
dykes  and  flood-gates,  in  idiich  case  they 
partake  of  the  ^vanta^  of  irri^tion, 
and  also  of  that  d^spostiioa  of  fertilizing 
mud  which  is  called  watping.    [Wabp- 

IKOJ 

The  preceding  plan  (Fig,  I)  will  ex- 
plain what  has  been  briefly  said  respect- 
ing die  different  modes  of  irrigating  hmd. 
A  A  is  a  river  which  has  a  considerable 
fUl,  and  then  flows  through  a  level  plain. 
A  considerable  channel  is  cut  at  B,  where 
there  is  a  rapid  fall  over  a  natural  or 
artificial  dam.  This  channel  is  carried 
round  a  hill  and  supplies  a  series  of  chan- 
nels, C,  C  C,  placed  below  each  other, 
fbrmin^  catch-woric  along  a  declivity. 
A  portion  of  the  water  goes  on  to  D» 
where  it  supplies  the  feeders  of  a  regular 
set  of  ridges,  or  beds,  made  as  before  de- 
scribed, from  which  the  water  returns 
into  the  river  by  a  main  trench,  into 
which  all  the  drains  run. 

On  the  other  dde  of  the  river,  where 
the  slopes  lie  somewhat  differentiy,  there 
are  several  examples  of  catch-work,  the 
black  lines  representing  the  drains  whic^ 
receive  the  water  after  it  has  flowed  over 
the  surface  and  carry  it  into  the  river  be- 
low. It  is  evident  that  all  the  feeders  are 
nearly  horizontal,  to  allow  the  water  to 
flow  over  thdr  sides. 


Jt^2. 


Fig.  2  is  the  leetion  of  catch-work,    a,  a,  are  the  feeders ;  (,  the  drain ;  c,  c,  e.  c,  intefiMdiatc 
channels  which  acts  as  feeders  and  drains. 


"Ridge  work. 
Fig.  8  is  the  secUon  of  two  adjoining  ridges,    a,  a,  the  feeders ;  ft,  6, 6^  the  diaii 
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Tt6  inif^otion  oflmd  bj  the  sewerage  wster 
(rfomr  large  towns,  -.ad  the  applieatioa  of  the 
manured  of  the  farm  in  a  Utpiid  state,  are 
matters  just  beginning  to  engross  the  atten- 
tion of  the  agricnltnrist,  both  as  a  source  firom 
whence  an  unlimited  snpply  of  fertilizing 
materials  maj  be  obtained,  and  as  a  more 
economical  method  of  application  than  has 
hitherto  been  adopted  in  ^  use  of  mamires 
in  a  solid  form.  . 

The  meadows  which  hare  been  irrigated 
bj  the  sewerage  wster  of  Edin(burgh  for  a 
zmmber  of  years,  are  good  examples  of  the 
advant^es  to  be  obtained  from  the  off  sconr- 
ings  of  our  towns,  when  used  as  manure. 

The  method  of  application  is  similar  to 
that  of  irrigating  with  pure  water,  and  neces- 
sarily by  this  imperfect  plan,  a  great  quantity 
of  the  manuring  matter  runs  to  waste;  still 
the  results  are  most  extraordinary,  the  pro- 
dooe  of  grass  being  sold  to  the  Edinburgh 
GOw-keepers  at  sums  varying  from  £30  to  £50 
per  Scotch  acre.  The  grass 'is  cut  four  or  five 
times  a  year,  and  a  most  enormous  weight  is 
obtained  at  each  cutting. 

But  although  such  satisfactory  results  are 
dytuned  from  meadow  land  near  Edinburgh, 
yet  the  system  there  adopted,  is  an  extrava- 
gant one;  a  very  large  quantity  of  sewerage 
being  required  to  produce  equal  effects  to  that 
of  a  small  quanti^  applied  b;  more  effectual 
methods.  It  is  now,  therefore,  proposed  to 
Ifty  down  iron  pipes  to  oonvenieiii  points  upon 
a  fiinn,  and  the  liquid  manure  being  conveyed 
throi^  these  under  pressure,  it  is  distributed 
over  the  land  frcnn  the  pipes,  by  means  of 
a  moveable  gntta  ipervkh  hosing;  The  direct 
roplieation  of  the  liquid  manure  resemUes 
the  water  thrown  from  the  hose  of  a  fire- 
engine,  and  the  whole  principle  of  the  system 
is  similar  to  that  our  water  companies  have 
adopted,  in  supplying  water  to  tiie  inhabitants 
of  London  and  other  towns;  the  latter  pwes 
one  of  the  elements  of  life  in  an  economieid 
way  to  human  bdags;  the  former  does  the 
same  to  the  beings  of  the  veget^le  world. 

LIVE  STOCK.  The  animals  neoes- 
lary  for  the  stocking  and  cnltivation  of  a 
ihrm,  and  those  which  are  kept  on  it  for 
profit,  or  for  the  sake  of  their  dnng,  are 
called  the  live  stock  of  the  farm,  in  con- 
1nidistineti<m  to  the  dead  stock,  which 
coosists  of  the  implements  of  husbandry 
nd  tfa«  produce  stored  up  for  ose. 


The  live  stock  on  a  fiirm  must  vary  ac- 
cording to  circumstances.  The  number 
of  horses  or  oxen  kept  for  the  cultivation 
of  the  land  and  other  fitrmiug  operations 
should  be  exactiy  proportioned  to  the 
work  to  be  done,  if  they  are  too  flew, 
none  of  the  operations  will  be  performed 
in  their  proper  time,  and  the  crops  will 
suffer  in  consequence.  If  there  are  too 
many,  the  snrplos  beyond  what  is  strictly 
required  is  maintained  out  of  the  pn^ts 
of  the  &rm.  To  have  the  exact  number 
of  animals  which  will  give  the  greatest 
profit  is  one  of  the  most  important  prt^ 
lems  which  a  fhrmer  has  to  solve:  what 
may  be  very  profitable  in  one  case  may- 
be the  reverse  in  another;  and,  as  a  gene* 
ral  maxiin,  it  may  be  laid  down,  that  the 
fewer  mouths  he  has  to  feed,  unless  they- 
produce  an  evident  profit,  the  less  loss 
he  is  likely  to  incur.  But  this  rule  ad- 
mits of  manj  exceptions.  It  is  of  great 
importance,  m  taking  a  ikrm,  to  calcnlate 
the  extent  of  the  arSble  land,  so  that  it 
can  be  properly  cultivated  by  a  certain 
number  of  pairs  of  horses  or  oxen.  It  is 
an  old  measure  of  land  to  divide  it  into 
so  many  plooghs,  that  is,  so  many  por- 
ti<ms  which  can  be  tilled  with  one  plough 
each.  When  there  are  several  of  these, 
it  is  useful  to  have  an  odd  horse  over  the 
usual  number  required  for  two  or  three 
Roughs,  to  relieve  the  others  occasionally. 
The  work  is  thus  done  more  regulany 
and  with  greater  ease.  Where  there  are 
two  ploughs  witii  two  horses  each,  a  fifth 
horse  should  be  kept,  and  so  in  propor- 
tion fbr  a  greater  number.  The  odd 
horse  will  alwinrs  be  found  extremely 
usefhl,  if  not  in<uspensable,  and  the  ex- 
pense of  his  keep  will  be  amply  repaid- 
by  the  regularity  and  ease  with  whidi  the 
whole  work  of  me  fiirm  vrill  be  done,  end 
the  rdief  wMdi  occasional  rest  will  give 
to  the  other  horses. 

The  other  part  of  the  live  stock  kept 
on  a  &nn  must  depend  on  yarious  cir- 
cumstances. Where  there  is  good  grasing 
land,  the  profit  on  the  improvemait  of  the 
live  stock,  or  thdr  produce,  is  evidenk 
and  easily  ascertained.  But  where  am- 
mals  are  kept  upon  artificial  food  or  fhtted 
in  stalls,  it  is  often  a  difficult  question  to 
answer,  whether  there  is  a  profit  on  their 
]H>ep  or  not    In  most  oases  the  manure 
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irhieh  their  dang  and  litter  afiford  is  the 
chief  object  for  which  they  are  kept.  If 
manure  could  be  obtained  in  sumcient 
quantities  to  recruit  the  land,  at  a  rea- 
sonable price,  it  might  often  be  more  ad- 
vantageous to  sell  ofif  all  the  hay  and 
straw  of  a  &rm,  and  to  keep  oi^y  the 
cattle  necessary  to  till  the  ground  or  sup- 
ply the  former's  fkmily.  But  this  can 
only  be  the  case  in  the  immediate  neigh- 
bourhood of  large  towns.  In  the  country 
at  a  greater  distance  no  manure  can  be 
purchased ;  it  must  consequently  be  pro- 
duced on  the  form ;  and  for  this  purpose 
live  stock  must  be  kept,  even  at  a  loss. 
The  management  and  feeding  of  live 
stock  is  therefore  an  important  part  of 
husbandry.  The  object  of  the  fkrmer  is 
principally  to  obtain  manure  for  his  land, 
and  if  he  can  do  this,  and  at  the  same 
time  gain  something  on  the  stock  by 
which  it  is  obtained,  he  greatly  increases 
his  profits.  Hence  much  more  skill  has 
been  displayed  in  the  selection  of  pro- 
fitable stock  than  in  the  improvement  of 
tillage.  Some  men  have  made  great 
profits  by  improving  the  breed  of  cattle 
and  sheep,  by  selecting  the  animals  which 
will  fiitten  most  readily,  and  by  feeding 
them  economically.  It  requires  much 
experience  and  nice  calculations  to  ascer- 
tain what  stock  is  most  profitable  on  dif- 
ferent kinds  of  land  and  in  various  situa- 
tions. Unless  very  minute  accounts  be 
kept,  the  result  can  never  be  exactiv 
known.  It  is  not  always  the  beast  which 
brings  most  money  in  the  market  that  has 
been  most  profitable ;  and  many  an  ani- 
mal which  has  been  praised  and  admired 
has  caused  a  heavy  loss  to  the  feeder. 
Unless  a  man  breeds  the  animals  which 
are  to  be  fatted,  he  must  frequently  buy 
and  sell ;  and  an  accurate  knowledge  of 
the  qualities  of  live  stock  and  their  value, 
both  lean  and  fat,  is  indispensable.  How- 
ever honest  may  be  the  salesman  he  may 
employ,  he  cannot  expect  him  to  feel  the 
same  interest  in  a  purchase  or  sale,  for 
which  he  is  psud  his  commission,  as  the 
person  whose  profit  or  loss  depends  on  a 
judicious  selection  and  a  good  bargain. 
Every  farmer  therefore  should  endeavour 
to  acquire  a  thorough  knowledge  of  stock, 
and  carefully  attend  all  markets  within 
liis  reach  to  watch  the  fluctuation  in  the 


prices.  It  will  generally  be  found  that 
the  principal  profit  in  feeding  stock  is  the 
manure,  and  to  this  the  greatest  attention 
should  be  directed.  A  little  management 
will  often  greatly  increase  both  the  quan- 
tity and  quality  of  this  indispensable  sub- 
stance, and  make  all  the  cufference  be- 
tween a  loss  and  a  profit  in  the  keeping 
of  stock.    [Mancbe.] 

LOAM,  a  soil  compounded  of  various 
earths,  of  which  the  chief  are  silicious 
sand,  day,  and  carbonate  of  lime,  or 
chalk.  The  other  substances  whic^  are 
occasionally  found  in  loams,  such  as  iron, 
magnesia,  and  various  salts,  are  seldom 
in  such  proportions  as  materially  to  alter 
their  nature.  Decayed  vegetable  and 
animal  matter,  in  the  form  of  humus,  is 
often  found  in  loams  in  considerable  quan- 
tities, and  the  soil  is  fertile  in  proportion. 

According  as  the  loams  are  composed* 
so  they  vary  in  quality.  Those  which 
consist  of  a  great  portion  of  loose  sand, 
with  little  humus,  and  with  an  impregna- 
tion of  iron,  are  very  unproductive;  and 
those  which  contain  too  much  clay,  and 
are  on  an  im^rvious  subsoil,  are  very 
difficult  to  cultivate.  But  between  these 
extremes  there  are  soils  which  cannot  be 
surpassed  in  fertility  as  wheat-laud.  What 
renders  loams  so  much  more  fertile  than 
either  clays  or  sands  is,  that  the  pure 
earths  are  in  themselves  almost  entirely 
barren :  sand  lets  the  moisture  run  through 
it  and  evaporate  rapidly;  clay  retains  it, 
but  locks  it  up  in  its  own  substance,  and 
does  not  allow  the  tender  young  roots  of 
plants  to  push  through  it ;  chalk  has  the 
same  mechanical  quality,  besides  contain* 
ing  very  little  organic  and  soluble  matter, 
from  which  plants  derive  their  chief  in- 
crease. Sand  and  clay  alone,  without  a 
considerable  portion  of  humus,  will  not 
make  a  rich  soil ;  but  when  a  portion  of 
calcareous  earth  is  joined  to  both,  the 
humus  is  more  readily  rendered  soluble, 
and  the  clay  and  sand  are  prevented  firom 
forming  a  mortar,  which  would  hard^i 
too  readily,  and  prevent  the  influence  of 
the  air  from  reaching  the  roots.  Good 
loams  allow  of  tiiat  circulation  of  mois- 
ture wluch  acts  so  prominent  a  part  in 
the  process  of  vegetation.  It  is  almost 
universally  admitted  that  the  most  fertile 
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soils  always  contain  a  proportion  of  cal- 
careous matter;  and  by  adding  chalk  to 
those  soils  in  which  it  does  not  abound, 
whether  sandy  or  argillaceous,  a  manifest 
improTcment  is  always  produced. 

It  hsa  been  asserted  that  in  the  climate 
of  France,  in  the  neighbourhood  of  Paris, 
the  best  soil  for  the  growth  of  wheat  is 
composed  of  equal  portions  of  fine  sand, 
^j,  and  chalk.  Upon  what  grounds 
diis  18  assumed,  does  not  appear  very 
clear.  The  greater  the  natunu  moisture 
of  an^  climate,  the  greater  proportion  of 
sand  IS  required  to  make  a  fertile  loam ; 
and  the  greater  the  proportion  of  humus, 
the  less  sand  will  be  required  to  temper 
the  clay.  The  analysis  of  soils  known 
to  be  extremely  fertile  gives  a  very  great 
difference  in  the  proportions  of  the  dif- 
ferent earths. 

In  the  climate  of  England  the  soil 
which  is  generally  preferred  for  cultiva- 
tion is  a  loam,  rather  li^ht  than  heavy ; 
at  least  half  of  which  is  silicious  sand, 
one-third  clay,  and  the  rest  chalk.  Such 
a  soil  is  called  a  good  loam ;  it  is  land 
which  will  produce  almost  everything 
which  is  usually  cultivated  on  sands  or 
clays :  it  is  not  top  stiff  for  carrots  and 
turnips,  and  not  too  loose  for  wheat  and 
beans.  It  is  of  most  easy  cultivation  at 
all  times  of  the  year,  provided  the  subsoil 
be  sound,  and  not  too  retentive  of  water. 
It  requires  only  to  be  occasionally  re- 
cruited with  manure,  to  restore  to  it  the 
humus  which  vegetation  has  consumed, 
and  to  be  kept  free  from  the  weeds  which 
naturally  spring  up  in  all  fertile  soils. 
All  attempts  to  improve  the  nature  of  a 
soil  should  have  for  their  object  the 
bringing  it  to  a  state  of  loam,  by  the  ad- 
dition of  those  substances  which  are  de- 
ficient. If  there  is  too  much  clay,  chalk 
and  sand  may  be  added,  or  a  portion  of 
the  clay  may  be  calcined  by  burning,  in 
order  to  destroy  its  attraction  for  water, 
and  thus  act  the  part  of  sand  in  forming 
the  loam.  Limestone  or  calcareous  sand 
and  gravel  are  still  more  efficacious  for 
this  purpose :  they  not  only  correct  too 
great  porosity,  or  too  great  tenacity,  but 
also  act  chemically  on  tiie  organic  matter 
in  the  soil,  rendering  the  humus  soluble, 
and  fit  to  be  taken  up  by  the  roots  of 
plants.    If  there  is  too  much  sand,  marl 


composed  of  clay  and  chalk  is  the  re- 
medy. Good  loams  require  much  less 
tillage  than  stiffer  soils,  and  will  bear 
more  stirring  to  clean  them  than  sands. 
Hence  they  are  cultivated  more  eocmomi- 
cally,  and  more  easily  kept  free  from 
useless  weeds;  while  the  produce  is  more 
certain  and  abundant  They  can  be  im- 
pregnated to  a  higher  degree  witii  enrich- 
mg  manures,  without  danger  of  root- 
follen  crops,  or  of  too  great  an  abundiuicc 
of  straw  at  the  expense  of  the  grain.  For 
artificial  meadows  they  are  eminentiy 
proper :  all  the  grasses  grow  well  in  good 
loams,  when  they  are  on  a  dry  or  well- 
drained  subsoil,  which  is  an  indispensable 
condition  in  all  good  land.  Sheep  and 
cattie  can  be  depastured  on  them  during 
the  whole  year,  except  when  there  is 
snQW  on  the  ground.  If  there  should  be 
means  of  irrigation,  no  soil  is  better  suited 
to  it  than  a  light  loam  on  a  bed  of  gravel ; 
or  even  if  the  subsoil  is  clay,  provided  suf- 
ficient under-dndning  prevent  the  water 
from  sta^ating  between  the  soil  and  sub- 
soil, which,  as  practical  men  very  pro- 
perly express  it,  would  poison  any  land. 

A  loamy  soil  requires  less  dung  to  keep 
it  in  heart  than  either  clay  or  sand ;  for 
while  it  is  favourable  to  tiie  process  by 
which  organic  matter  buried  deep  in  the 
soil  is  converted  into  insoluble  humus,  it 
also  permits  that  part  of  it  which  is 
nearer  to  the  surface  to  attract  oxygen 
from  the  air,  and  thus  it  is  converted  into 
a  soluble  extract,  which  is  to  the  roots  of 
plants  what  the  milk  of  animals  is  to  their 
young— a  ready-prepared  food  easily  con- 
verted into  vegetable  juices. 

The  analysis  and  classification  of  soils 
is  of  the  greatest  importance  to  all  those 
who  take  farms ;  for  the  rent  of  land  is 
very  seldom  proportioned  to  its  intrinsic 
value:  one  fiirm  may  be  worth  double 
the  rent  of  another,  where  the  apparent 
difference  in  the  soil  is  very  tnflirg. 
Those  who  have  had  long  experience  of 
the  expense  of  cultivation,  and  the  ave- 
rage produce  of  certain  lands,  can  nearly 
guess  what  rent  it  may  be  safe  to  offer ; 
but  a  stranger  has  no  criterion  to  judge 
by.  Hence  it  is  notorious  that  a  strancer 
coming  to  take  a  farm  from  a  distant  dis* 
trict  is  almost  invariably  deceived.  Why 
should  not  the  value  of  a  soil  be  ascer- 
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tuned  as  readily  as  that  of  any  article  of 
oonunerce  ?  If  there  were  certain  points 
of  comparison,  it  would  be  so:  bat  in 
this  the  theory  of  agriculture  is  wofully 
deficient  A  man  guesses  at  the  qualities 
of  land  by  the  colour,  the  feeling,  and 
other  uncertain  signs ;  it  seldom  or  never 
occurs  to  a  fiirmer  to  examine  the  com- 
ponent parts  of  a  soil,  by  merely  diffus- 
ing a  portion  in  water,  and  testing  the 
deposits — ^much  less  to  compound  artifi- 
cial soils,  and  compare  them  with  those 
fbond  in  the  fields.  Yet  every  gardener 
ean  prepare  soils  suited  to  difi*erent  plants 
and  make  loams  of  all  degrees  of  richness 
or  consistence.  In  all  these  it  will  be 
finmd  that  sand,  clay,  chalk,  and  decayed 
vegetable  substances,  in  various  propor- 
tions, are  the  chief  ingredients.  If  there- 
foire  these  are  found  in  a  natural  loam, 
we  may  safely  conclude  that  it  will  be 
equally  productive,  and  the  deficiency  of 
anv  one  ingredient  may  be  supplied  arti- 
ficialljr.  This  would  be  going  rationally 
and  scientifically  to  work ;  and  the  result 
would  be  a  more  certain  and  satisfactory 
practice  of  husbandry. 

It  might  be  an  interesting  and  highly 
useful  inquiry  to  ascertain  the  efi*ect  of 
the  contact  of  various  kinds  of  earth, 
moistened  with  water,  in  exciting  gal- 
Tinic  action,  which  no  doubt  greatly  in- 
fluences the  chemical  affinities  of  the  ele- 
^  ments  firom  which  the  plants  derive  their 
increase.  It  is  a  subject  which  has 
scarcely  ever  been  noticed,  and  we  would 
•trongl^  recommend  scientific  experi- 
ments m  this  branch  of  vegetable  phy- 


LUCERN  {Medicago  saliva),  a  plant 
of  the  Linnsan  class  Diadelphia  and 
order  Decandria,  with  a  papilionaceous 
flower,  and  of  the  natural  &mily  of  the 
Leguminosffi.  There  are  many  species 
of  tiie  Medicago,  of  which  ohe  is  super- 
eminent  as  an  artificial  grass  in  temperate 
climates,  and  a  most  valuable  plant  for 
fteding  cattie.  It  was  in  high  repute 
among  the  ancients.  The  authors  De  Re 
EuaLica  speak  of  it  with  enthusiasm,  and 
all  over  me  continent  of  Europe,  wher- 
ever husbandry  has  made  any  progress, 
it  is  in  high  reputation.  Lucem  is 
a  plant  which  will  not  bear  extreme  frost 


nor  supenibundant  moistute,  and  its  cul- 
tivation is  therefore  restricted  to  mild 
climates  and  dry  soils;  but,  where  it 
thrives,  its  growtn  is  so  rapid  and  luxuri- 
ant, that  no  other  known  plant  can  be 
compared  to  it.  In  good  deep  loams  lu- 
cem is  the  most  profitable  of  all  gi«en 
crops ;  when  properly  managed,  the 
quantity  of  cattle  which  can  be  kept  in 
good  condition  on  an  acre  of  lucem,  du- 
ring the  whole  season,  exceeds  belief.  It 
is  no  sooner  mown  than  it  pushes  out 
fresh  shoots,  and  wonderful  as  the  growth 
of  clover  sometimes  is  in  a  field  which 
has  been  lately  mown,  that  of  lucem  is 
far  more  rapid.  Where  a  few  tufts  of 
lucem  happen  to  be,  they  will  rise  a  fl>ot 
above  the  sur&ce,  while  the  grass  and 
clover,  which  were  mown  at  the  same 
time,  are  only  a  very  few  inches  high. 

Lucem*  sown  in  a  soil  suited  to  it,  will 
last  for  many  years,  shooting  its  roots  down- 
wards for  nouridiment  till  they  are  alto- 
f  ether  out  of  the  reach  of  drought  In  the 
riest  and  most  sultry  weather,  when  every 
blade  of  grass  droops  for  want  of  moisture, 
lucem  holds  up  its  stem,  fresh  and  green 
as  in  a  genial  spring.  The  only  enemies 
of  this  plant  are  a  wet  subsoil  and  a  foul 
sur&ce.  The  first  is  often  incurable; 
the  latter  can  be  avoided  by  good  culti- 
vation. 

It  is  useless  to  sow  lucem  on  very 
poor  sands  or  gravel,  or  on  wet  days. 
The  best  and  deepest  loam  must  be  chosen, 
rather  light  than  heavy,  but  with  a  good 
portion  of  vegetable  earth  or  humus 
equally  disper^  through  it  If  the 
ground  has  been  trench^  so  mudi  the 
better  \  and  if  the  surfaqp  is  covered  with 
some  inferior  earth  from  the  subsoil,  i$ 
will  be  no  detriment  to  the  crop,  for  it 
will  prevent  grass  and  weeds  from  spring- 
ing up,  and  save  much  weeding.  The 
lucem  will  soon  strike  down  Inelow  it. 
It  is  not  a  bad  practice  to  cover  the  la- 
cem-field  with  a  coat  of  coal-ashes  or 
poor  sand,  merely  to  keep  down  the 
weeds,  where  this  can  easily  be  done. 

The  soil  in  which  it  is  intended  to  sow 
lucem-seed  should  be  well  prepared.  It 
should  be  highl;^  manured  for  the  two 
or  three  pr^ediug  crops,  and  deeply 
ploughed,  if  not  trenched.  It  should  be 
perfectiy  clean,  and  for  this  purpose  two 
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i  crops  of  turnipfi  are  most  ef- 
fectual. Tke  tarnips  should  be  fed  off 
wiA.  sheep.  In  the  mouth  of  March,  the 
land,  having  been  ploughed  flat  aud  well 
harrowed,  a  very  small  quantity  of  bar- 
ley, not  above  a  bushel  to  the  acre,  may 
be  sown,  or  rather  drilled  on  the  ground, 
and  at  the  same  time  from  30  to  40  lbs. 
cf  Inoeru-seed  sown  broad-cast,  and  both 
harrowed  in  and  lightly  n^eicL  If  the 
land  will  not  bear  to  be  laid  flat  without 
wat^r-furrow^  it  will  be  useless  to  sow 
Incem  in  it 

As  the  crop  comes  up  it  must  be  care- 
fully weeded :  no  expense  must  be  spared 
to  do  this  effectually,  for  success  depends 
upon  it  When  the  barley  is  reaped,  the 
stubble,  which  will  probably  be  stiimg, 
dioold  be  pulled  up  by  the  hand-hoe,  or 
by  harrowing,  if  the  plants  of  luoem  be 
strcmg,  and,  at  all  events,  the  ground 
must  be  cleared  of  weeds.  It  must  not 
be  fled  (^  with  sheep;  they  would  bite 
too  near  the  crown.  Luoem  should  al- 
ways be  cut  as  soon  as  the  flower  is  formed. 
If  tt  is  kept  clear  of  weeds  the  first  year, 
there  will  be  little  difficulty  with  it  after- 
wards, when  the  ,roots  have  become 
strong.  The  second  year  the  lucem  will 
be  fit  to  cut  very  early,  and  in  a  flivour- 
able  seasoa  it  may  be  cut  four  or  five 
times.  After  each  cutting  it  is  useful  to 
draw  heavy  harrows  over  the  land,  or  an 
instrument  made  on  purpose  resembling 
harrows,  ihe  teeth  of  which  are  flat,  and 
catting  the  soil  like  onall  conltp*^  It 
will  not  ii^ure  the  plants,  evtm  if  it  divid" 
Ae  crown  of  the  root,  but  it  will  destroy 
grass  and  weeds.  Liquid  manure,  which 
consists  of  the  urine  <^  cattle  and  drain- 
ings  oi  dunghills,  is  oft^i  ^read  over  the 
Inoem  immediately  after  it  has  been 
sown,  and  much  invigorates  the  next 
jpowtii ;  but  if  the  laud  is  rich  to  a  ^od 
depth,  this  is  scarcely  necessary.  The 
Inoem  will  grow  and  thrive  from  seven 
to  twelve  years,  when  it  will  begin  to 
wear  out,  and,  in  spite  of  weeding,  the 
grass  will  get  the  upper  hand  of  it  It 
shoidd  then  be  ploughed  up,  all  the  roots 
carefully  collected  and  laid  m  a  heap  with 
dimg  and  lime  to  rot,  and  a  course  of  re- 
nlar  tillage  should  succeed.  The  same 
bnd  should  not  be  sown  with  lucem 
again  in  less  than  ten  or  twelve  years. 


after  a  regular  course  of  cropping  aad 
manuring. 

Cattle  fed  upon  luoem  thrive  better 
than  <m  any  other  green  food.  Horsei, 
in  particular,  can  work  hard  upon  it 
without  any  com,  provided  it  be  slow 
work.  Cows  give  plenty  of  good  milk 
when  fed  with  it  In  spnn^  it  is  apt  to 
purge  cattle,  which*  with  a  httle  attention, 
IS  conducive  to  their  health.  If  it  is  given 
to  them  in  too  great  quantities,  or  moist 
with  dew,  they  run  the  risk  of  being 
hoven.  These  inconveniences  are  avoided 
by  giving  it  sparingly  at  first,  and  always 
keeping  it  twenty-four  hours  after  it  is 
cut,  during  which  time  it  undergoes  an 
incipient  fermentation,  and  the  juioe  is 
partially  evaporated:  instead <^  being  less 
nutritive  in  this  state,  }t  is  rather  more  so. 

An  acre  oi  gxxA  luc«m  will  keep  four 
or  five  horses  m>m  May  to  October,  when 
cut  just  as  the  flower  opens.  If  it  shoiUd 
get  too  forward,  and  there  be  more  than 
tiie  horses  can  consume,  it  should  be 
made  into  hay ;  but  this  is  not  the  most 
profitable  way  of  using  it,  and  the  plant, 
being  very  succulent,  takes  a  long  time 
in  drjring.  The  rain  also  is  very  injuri- 
ous to  it  in  a  half-dry  st^ ;  for  the  stem 
is  readily  soaked  with  moisture,  which  is 
slow  in  evaporating.  The  produce  in 
hay,  when  well  made,  is  very  consider- 
able, beii^  often  double  the  weight  <tf  a 
good  crop  of  clover  hay. 

Many  authors  recommend  drilling  t|ie 
seed  of  lucera  in  wide  rows,  and  hoeing 
the  intervals  after  each  cutting.  This  is 
tb«  best  wav  with  a  small  patch  in  a  gi^r- 
den,  and  when  only  a  litUe  is  cut  eveiy 
day ;  but  in  a  field  of  some  extent,  tlie 
lucem,  when  once  well  established  and 
preserved  free  fix)m  weeds  by  hand-weed- 
ing the  first  year,  will  ke^  all  weeds 
down  afterwards,  aiid  the  heavy  harrows 
with  sharp  tines,  used  immediately  after 
mowing,  will  {rail  up  all  the  grass  which 
may  spring  up.  fHo  farmer  ought  ito 
neglect  Wring  a  few  acres  in  lucem  on 
his  best  land. 

MADI^K  (JMia  tinctonm  siUui^ 
Li  una:  us),  a  plant  which  is  cultivated  in 
particular  districts  for  the  roots,  whicb 
produce  a  fine  red  dye.  It  was  formeriy 
more  extensively  oultiyated  in  Eng^Kfid 
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than  it  is  now,  when  it  can  be  imported 
at  a  less  expense  than  :t  can  be  raised. 
It  requires  a  Terv  rich  and  deep  soil,  and 
much  labour  and  attention,  besides  occu- 
pying the  ground  for  three  years  before 
It  comes  to  perfection* 

Any  soil  which  is  deep  and  dry,  and  in 
which  there  is  a  good  proportion  of  humus, 
will  suit  this  plant  A  rich  loam,  inclin- 
ing to  a  sand,  in  which  the  roots  can 
spread  and  swell,  while  they  find  suffici- 
ent nourishment,  is  preferable  to  the 
stiffier  soils.  If  it  has  lain  for  a  consider- 
able time  in  grass  before  it  is  ploughed 
up,  it  will  be  all  the  better. 

The  preparatory  tilla^  of  the  land 
must  be  sucn  as  to  pulyerise  the  soil  to  a 
great  depth,  and  so  mix  the  manure, 
which  must  be  abundant,  with  every  part, 
that,  wherever  the  roots  spread,  they  may 
find  sufficient  nourishment.  The  land  is 
usually  laid  in  beds,  with  deep  intervals 
dug  out  with  the  spade,  somewhat  like 
asparagus  beds.  The  width  of  these  beds 
differs  according  to  the  natural  moisture 
of  the  climate ;  m  Belgium  they  are  only 
three  feet  wide ;  and  that  width  seems  the 
best  for  a  moist  climate  like  that  of  Eng- 
land, except  upon  very  light  soils,  where  a 
greater  width  may  be  more  advantageous. 
Trenching  with  the  spade  is  generally 
preferred  to  ploughing,  and  is  most  eco- 
nomical in  the  end;  for,  however  well 
and  deep  the  land  may  be  ploughed,  it 
must  be  forked  or  dug  over  again  several 
times  before  the  plants  are  put  in. 

The  manure  used  for  madder  must  be 
well  rotten  and  mixed  with  earth  in  a 
compost  a  considerable  time  before  it  is 
used.  Good  stable-duns  which  has  heated 
to  a  certain  degree,  and  been  turned  over 
two  or  three  times  before  it  is  mixed  with 
earth,  is  the  best.  This  earth  should  be 
sods  taken  from  water-fbrows  in  mea- 
dows and  laid  in  a  heap  for  some  time. 
Tlie  dung  should  be  put  in  layers  with 
this  earth,  and  if  the  whole  can  be  well 
watered  with  urine  or  the  drainings  of 
the  yard,  and  then  mixed  up  by  the  spade, 
the  compost  will  be  much  superior  to 
fresh  dung  alone.  This  should  be  ploughed 
or  dug  in  before  winter.  In  roring  an- 
other tillage  may  be  given  to  destroy  all 
weeds,  and  make  the  soil  uniform  to  the 
depth  of  two  feet  at  least     The  land. 


having  been  harrowed  flat,  may  now  be 
laid  into  narrow  beds  by  digging  out  the 
intervals  with  the  spade ;  the  surface  be- 
ing raked  or  harrowed  smooth,  the  plant- 
ing  may  begin. 

The  plants  are  nused  in  a  seed-bed,  or 
they  are  shoots  and  suckers  from  old 
plants.  The  first  are  a  twelvemonth  old 
from  the  sowing.  The  seed  should  be 
fresh ;  for  if  old  seed  is  sown,  it  may  not 
rise  the  first  year.  When  a  gjood  variety 
of  madder  has  been  in  cultivation,  the 
shoots  are  preferred  to  seedlings;  but 
when  there  is   any  appearance  of  the 

Slants  degenerating,  a  fresh  sowing  is 
ad  recourse  to. 

The  suckers  or  shoots  are  taken  off 
from  the  crown  of  old  plants,  when  the^'^ 
have  thrown  out  fibrous  roots.  They 
will  then  readily  grow  if  transplanted. 
In  southern  climates  this  is  done  in  au- 
tumn or  winter,  that  they  may  not  be 
scorched  by  the  summer's  heat  In 
northern  cbmates  June  or  July  is  the 
proper  season,  as  there  is  never  a  defici- 
ency of  rain  at  that  time.  They  may  be 
also  planted  in  February  or  March,  if  the 
^und  is  ready  and  dry:  a  showery 
time  is  advantageous.  The  plants  are 
put  in  by  means  of  a  dibble,  or  rather  a 
narrow  trowel,  which  opens  the  soil,  and 
then  lets  the  earth  fall  upon  the  roots ;  a 
slight  pressure  sets  them  firmly  in  the 
ground.  On  a  three-foot  bed  there  are 
only  two  TOWS  about  16  inches  apart  and 
each  10  inches  from  the  side.  They  are 
set  by  a  line,  from  four  to  six  inches  fiom 
plant  to  plant  in  the  rows.  A  watering 
with  diluted  urine,  after  sunset,  greatly 
assists  their  taking  root 

In  some  places  the  madder  plants  are 
put  in  with  the  plough.  A  deep  fiirrow 
IS  drawn,  and  the  plants  are  placed  against 
the  furrow-slice  turned  up ;  the  return  of 
the  plough  covers  them,  and  makes  a 
fresh  bed  for  the  next  row.  This  may 
do  on  very  rich,  dry,  light  loams,  but 
would  not  be  advisable  in  heavier  and 
moister  soils.  At  every  eighth  or  tendb 
furrow  a  water-fhrrow  should  be  ploughed 
out  and  deepened  with  the  spade:  with 
these  precautions  the  plants  may  thrive, 
and  a  great  saving  may  be  made  in  the 
labour  when  a  considerable  amount  of 
madder  is  planted. 
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Wben  the  madder  plants  begin  to  grow, 
lliev  must  be  well  weeded  and  earthed  up 
witk  the  hoe.  Liquid  manure  should  be 
poured  into  the  intervals,  and  the  earth 
impregnated  with  it  thrown  around  the 
phmts. 

The  same  attention  to  weeding  and 
earthing  up  must  be  continued  till  the 
roots  are  fit  to  be  taken  up,  which  is  in 
the  third  year. 

The  stems  and  leaves  of  madder  are 
often  cut  as  fodder  for  cattle,  which  are 
very  fond  of  them:  it  is  said  that  the 
colouring  matter  is  so  penetrating,  that 
the  bones  of  cattle  fed  on  madder  for  a 
considerable  time  have  been  found  tinged 
of  a  red  colour.  This  practice  however 
is  not  to  be  recommended,  as  it  must  in- 
jure the  growth  of  the  root,  which  is  the 
valuable  part  When  the  roots  are  taken 
up  it  is  best  done  by  means  of  a  fork,  so 
as  not  to  break  or  cut  them.  The  earth 
is  loosened  all  around,  and  the  roots  laid 
bare.  They  are  carefully  taken  out  of 
the  ground  without  breaking  them,  and 
laid  on  the  sur&ce  to  dry  partially  and 
become  tough,  after  which  they  may  be 
gathered  into  heaps  under  a  shed,  or  pro- 
tected from  the  weather  by  straw,  if  it  be 
ndny.  They  are  afterwards  dried  in  a 
kiln,  and  are  then  fit  to  be  sold  to  the 
dyers.  If  the  quality  is  good,  the  root 
on  being  broken  has  a  bright  red  colour 
verging  towards  purple.  A  yellow  hue 
indicates  inferiority.  The  produce  of 
an  acre  of  madder  is  from  10  to  20  cwt 
If  the  rent  and  expenses  of  three  years 
are  taken  into  consideration,  and  the  ma- 
nure and  labour  required,  it  will  be 
readily  seen  that  unless  the  price  be  4/. 
per  cwt.  it  will  not  pay  so  well  as  a  com- 
mou  crop  of  potatoes,  carrots,  or  parsnips, 
which  will  not  require  so  good  a  soil  nor 
so  much  manure.  This  is  a  sufficient 
reascm  for  the  decrease  of  the  cultivation 
of  madder  in  England.  In  some  particu- 
lar instances  great  profits  have  been  real- 
ised by  madder ;  but  the  demand  is  limited, 
and  the  price  fluctuates  so  much,  that  it 
is  not  a  crop  to  be  recommended,  except 
in  peculiar  situations  and  circumstances. 

MAIZE!,  or  Indian  Cortij  is  a  plant 
commonly  cultivated  in  the  warmer  parts 
of  the  world,  where  it  answers  a  purpose 


similar  to  that  of  wheat  in  more  northern 
countries.  It  is  the  Zea  Mays  of  bota- 
nists, a  monoecious  grass,  of  vigorous 
growth,  with  stems  not  more  than  two 
reet  hi^h  in  some  varieties,  ana  reaching 
the  height  of  eight  or  even  ten  feet  in 
others.  The  leaves  are  broad,  and  hang 
down  A-om  large  rough  sheaths  which 
surround  the  stem.  The  male  fiowers 
grow  in  loose,  terminal,  compound  ra- 
cemes, standing  clear  of  the  leaves ;  the 
females  are  arranged  in  numerous  rows 
on  a  spike,  which  is  wrapped  round  by 
several  folds  of  sheathing  bracts,  which 

Sress  upon  the  grains  and  give  them  the 
attened  figure  they  eventually  acquire 
when  ripe.  Each  grain  has  a  long 
thread-like  style*  which  projects  beyond 
the  enveloping  sheaths ;  and  as  tiiere  are 
some  hundreds  of  them  upon  each  spike, 
the  whole  form  a  long  tassel,  which 
looks  as  if  made  of  silk.  The  ripe  grains 
are  regularly  arrayed  one  over  the  other 
in  rows,  are  compressed  at  the  sides,, 
flattened  at  the  apex,  and  of  various  co- 
lours. Their  most  common  colour  is  pale 
yellow;  some  are  white,  some  party- 
coloured,  and  there  are  varieties  with 
blood-red  and  even  purple  grains.  A 
plant  generally  bears  two  full  ears,  the 
grains  of  whicn  vary  greatly  in  number : 
some  of  the  largest  ears  in  America  con- 
tain at  least  800  grains. 

This  plant  in  its  wild  state  is  met  with 
in  Paraguay,  according  to  Auguste  de  St. 
Hilaire.  It  was  also  found  on  the  conti- 
nent of  North  America  by  the  Europeans 
on  their  arrival  there.  A  second  species, 
called  Curagua  by  Molina,  is  said  to 
occur  in  Chili ;  but  littie  is  known  of  it 
ftirther  than  that  the  leaves  are  serrated, 
and  all  the  parts  much  smaller  than  usual. 

It  seems  that  there  is  a  particular  line 
on  the  continent  of  Europe  north  of  which 
the  maize  does  not  thrive.  To  the  south 
of  this  line,  which  passes  through  Nanc^, 
formerly  the  capital  of  Lorraine,  m 
France,  it  has  in  a  great  measure  super- 
seded wheat  and  rye  as  the  common  pro- 
duce of  the  land.  The  bread  made  from 
maize  is  not  so  palatable  as  wheat  or  rye 
bread ;  but  by  mixing  it  in  certain  pro- 
portions with  wheat  it  makes  a  very  plea- 
sant food.  In  the  United  States  of  North 
America,  Indian  com  fonm*  aUnont  the 


Digitized  by  VjOOQ IC 


MAIZE. 


[  224   ] 


MAIZE. 


only  1>read  eaten  by  man^  of  the  people ; 
and  in  the  slave-states  it  is  the  only  bread 
that  the  negroes  eat  It  is  not,  however, 
in  ibe  shape  of  baked  bread  that  maize  is 
BOftt  generally  used  in  Europe,  but  in 
boiled  messes  and  soups,  as  peas  are  with 
OS ;  it  is  not  only  the  ripe  grain  which  is 
eaten,  but  the  ear  in  every  state,  from  that 
<ii  a  green  vegetable  to  an  unripe  com. 
It  is  boiled,  stewed,  and  baked :  it  is  a 
•obstitute  for  cabba^  or  green  peas  in 
its  early  stage ;  and  is  used  in  some  way 
or  other  to  its  complete  maturity.  No- 
thing can  be  better  than  ripe  maiae  to 
fiuten  hogs  or  poultry  with;  and  the 
yoanff  stem  cut  down  quite  green  gives 
one  of  the  best  and  most  abundant  varie- 
tiea  of  green  food  for  cattle. 

A  plant  which  gives  such  a  return 
cannot  be  expected  to  ripen  its  grains  in 
poor  land,  or  without  attentive  cultiva- 
tion. The  land  must  be  naturally  fertile 
or  made  so  by  art ;  it  must  be  well  pre- 
pared to  receive  the  seed,  and  sufficient 
manure  must  be  given  to  recruit  it  A 
light,  moist,  and  warm  soil  suits  this 
plant  best  It  thrives  well  on  laud 
broken  up  firom  grass,  as  i$  the  case  with 
joost  plants.  As  it  is  always  sown  in 
rows,  and  the  phmts  thinned  to  a  consi- 
derable distance,  the  intervals  may  easily 
be  ploughed,  or  stirred  with  the  horse- 
hoe,  by  which  means  the  weeds  are  kept 
down,  and  the  earth  fertilized  by  exposure 
to  the  air.  The  seed  should  be  taken 
from  the  largest  and  best  formed  ears; 
tbote  at  the  end  should  be  rejected  as  less 
perfect  They  should  not  be  taken  off 
imtil  they  are  wanted  for  sowing,  and 
then  steeped  in  water  to  soften  them.  If 
the  seed  were  steeped  in  brine  and  dried 
with  quicklime,  as  is  usuallv  done  with 
vkeat,  it  might  probably  be  advantageous, 
as  this  grain  is  subject  to  smut  and  brand, 
as  well  as  wheat ;  but  this  is  not  often 
done.  The  time  for  sowing  maize  in  the 
south  of  France  is  the  month  of  April ; 
further  nordi  it  is  sown  later  for  fear  of 
frost,  which  would  entirely  destroy  the 
plant  on  its  first  appearance  above  ground : 
this  is  one  of  the  reasons  why  it  could 
not  safely  be  sown  in  England  before  the 
auddle  or  end  of  May,  and  it  could 
aoaroely  be  expected  to  ripen  its  seeds  be- 
Ste  the  winter's  frost  set  in. 


The  Stance  between  the  rows  of 
maize  varies  from  two  to  four  feet  In 
good  ground  the  latter  distance  has  pro- 
duced the  heaviest  crop.  The  seed  is 
sometimes  sown  in  the  furrow  after  the 
plough,  and  sometimes  put  in  with,  a 
dibble.  The  latter  seems  the  b^tway, 
aod,  as  the  rows  are  wide  and  the  seeds 
need  not  be  put  in  nearer  than  a  foot 
apart  in  the  rows,  an  acre  will  be  soon 
dibbled  by  hand.  Two  or  three  inches 
deep  is  sufficient  to  make  the  seed  ^rmi- 
uate  readily.  In  warm  moist  climates 
the  plant  is  very  soon  above  ground.  In 
fine  weather,  and  when  the  seed  has  been 
steeped,  it  will  be  above  ground  in  five^ur 
six  days.  When  the  pluits  are  three  or 
four  inches  out  of  the  ground,  and  no 
frost  is  ^^ared,  they  are  thinned  out  to 
two  feet  i^nrt,  and  in  very  rich  soils  three 
feet  is  better.  In  this  case  three  or  four 
ears  may  be  expected  to  ripen  on  each 
stalk.  In  thin  soils  on  a  retentive  subsoil 
the  earth  is  raised  in  ridg^  or,  which  is 
bett^,  in  mounds,  by  crossing  the  ridges 
with  the  plough,  and  three  or  four  seeds 
are  put  into  Wib.  hillock,  which  are  two 
or  three  feet  apart  As  the  plants  rise, 
only  one  or  at  most  two  are  left  in  each 
hillock,  and  the  earth  is  carefiiUy  moulded 
up  to  the  stems ;  thus  a  deep  dr^  bed  is 
provided  fer  the  plant,  and  ^ere  is  suffir 
cient  moisture  from  the  impervious  sub- 
soil. This  method  mig;ht  perhaps  be 
adopted  with  ad^'antage  in  England,  in 
experiments  on  maize,  where  the  situatiim 
admits  of  its  cultivation.  Midze,  how- 
ever sown,  must  be  repeatedly  hoed.  At 
the  first  hoeing  the  plants  which  are  too 
close  are  pulled  up,  and  where  there  is  a 
deficiency  they  are  planted  in :  at  least, 
this  is  the  practice  in  Europwe;  but  in 
America  the  general  practice  is  to  jdant 
fresh  seeds  in  the  vacant  places.  When 
the  plants  are  a  foot  lugh,  there  is  a  se- 
cond hoeing,  the  weeds  are  then  cut  i:^ 
and  8<nne  earth  is  drawn  towards  the 
plants,  and  raised  around  the  stems.  The 
reason  <^  this  is,  that  there  are  several 
joints  very  near  each  other  at  the  bottcHn 
of  the  stem,  and  fcom  each  of  these  fibres 
strike  out  into  the  soil  which  is  brought 
into  contact  with  it,  and  form  additional 
roots  to  the  plant,  as  they  do  f^om  chc 
crown  of  the  roots  of  wheat    When  the 
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flowers  are  ready  to  expand,  a  third  hoe- 
ing is  giTen,  to  kill  weeds  and  open  the 
sor&ce  of  the  soil  slightly.  The  earth 
which  is  raised  around  the  stems  should 
be  flattened  a  little  at  top,  and  even 
slightly  hollowed  out  near  the  stem,  to 
collect  the  dews  and  rains  in  dry  seasons. 
If  any  tillers  or  shoots  appear  from  the 
bottom  of  the  stem,  they  should  be  care- 
fully removed,  as  they  diminish  the  nou- 
rishment which  should  go  to  the  main 
stem.  A  fourth  hoeing  and  earthing  up, 
at  the  time  when  the  seed  begins  to  swell, 
is  useful,  but  seldom  ^ven,  for  fear  of 
unnecessary  expense.  In  many  countries 
they  sow  or  plant  various  vegetables  in 
the  intervals  between  the  rows  of  maize, 
of  which  the  most  advantageous  are  tur- 
nips and  cabbages,  which  may  be  sown 
or  planted  between  the  maize,  after  the 
last  hoeing.  French  beans,  except  they 
be  dwarfe,  are  not  so  proper,  as  they 
shade  the  maize  and  prevent  its  maturity. 
In  warm  climates  cucumbers  and  melons 
are  often  raised  there.  In  Carolina, 
where  they  hoe  their  maize  only  twice,  a 
running  weed  springs  up  rapidly,  called 
mftUhensma,  which  is  much  relished  by 
cattle,  and  is  cut  several  times  before 
winter. 

The  time  of  flowering  is  very  critical 
£>r  the  maize :  a  cold  damp  atmosphere 
may  make  a  great  part  of  the  crop  fail. 
In  situations  where  this  is  to  be  feared, 
it  is  safe  to  sow  maize  at  several  times, 
with  a  week's  interval :  thus  the  risk  is 
divided,  and  it  is  not  so  likely  that  the 
whole  crop  will  be  in  flower  in  ungenial 
weather. 

The  male  flowers,  just  as  they  expand, 
are  excellent  food  for  cattle:  and  it  is 
usual  in  many  places  to  cut  off  a  great 
portion  of  them  for  this  purpose.  If  it  be 
aone  judiciously,  there  is  no  danger,  pro- 
vided a  sufficient  number  of  male  flowers 
be  left  to  impregnate  the  females :  one  in 
a  square  of  about  fifteen  or  twenty  feet  is 
thought  sufficient  After  the  seed  is  set, 
it  is  customary,  in  many  places,  to  cut  off 
the  whole  top  of  the  stem,  with  the  upper 
leaves,  and  give  them  to  the  cattle ;  but 
this  is  by  no  means  to  be  recommended : 
the  wound  thus  made  bleeds,  and  much  of 
the  sap  is  lost ;  besides  the  upper  leaves 
serve  to  elaborate  the  sap  and  assist  its 


circulation ;  they  should  therefore  be  left 
on  as  long  as  they  are  green,  and  other 
food  found  for  the  cattle. 

All  plants  which  stand  too  close  or 
have  no  ears  upon  them  should  be  pulled 
up  and  given  to  the  cows,  to  give  air  to 
the  rest  j  all  those  also  that  are  very  late 
and  have  abortive  ears  should  be  taken 
up,  as  they  would  at  all  events  not  ripen 
their  seed.  The  young  ear  is  preserved 
as  a  pickle,  like  young  cucumbers :  when 
a  little  advanced  it  is  roasted  on  the  coals, 
or  before  the  fire,  and  is  pleasant  to  eat : 
in  the  green  state,  when  the  grains  are 
still  soft  and  milky,  it  is  boiled  and  used 
as  a  vegetable,  and  is  considered  a  deli- 
cacy. 

Maize  is  subject  to  diseases  similar  to 
those  of  wheat  and  other  grain ;  and  it  is 
supposed,  as  observed  before,  that  the 
steeping  and  liming  may  prevent  them  in 
a  ^at  measure. 

When  the  maize  is  fully  ripe,  which  it 
is  not  until  the  sheath  of  the  ear  opens 
and  appears  quite  dead,  the  ears  are 
twisted  off  by  hand  and  laid  in  a  dry 
place ;  they  are  turned  occasionally  ihsiX 
the  sheath  may  not  become  musty,  and  are 
then  stored  in  a  dry  place ;  the  seed  keeps 
better  so  than  when  it  is  separated.  The 
taking  off  the  seeds  from  the  ear  is  a  la- 
borious operation;  it  maj  be  done  by  the 
flail,  but  it  is  most  easily  accomplished 
by  an  old  blunt  sword  or  iron  hoop  fixed 
over  a  tub.  The  ears  are  rubbed  hard 
over  this  edge,  and  the  seeds  fell  into  the 
tub.  They  have  a  simple  machine  in 
America,  which  does  the  work  quick. 
The  core  or  rachis  is  only  fit  for  burning 
in  the  oven.  The  leaves  are  gathered  for 
fodder  a  short  time  before  the  ears  are 
pulled.  In  America  and  in  Italy  they 
stuff  mattresses  with  the  dry  sheath, 
which  makes  a  cool  and  elastic  bed. 

All  animals  are  fond  of  maize,  espe- 
cially horses,  pigs,  and  poultry ;  it  gives 
the  flesh  of  the  two  last  a  peculiarly  fine 
flavour.  The  most  profitable  way  to  use 
maize  in  fattening  animals  is  to  grind  it 
into  meal,  and  mix  it  with  warm  water 
into  a  pottage ;  and,  for  horses,  to  soak  it 
twenty-four  hours  in  water  before  they 
are  fed  with  it  In  the  dry  state  it  is 
so  hard  that  it  wears  their  teeth,  and  in 
young  horses  is  apt  to  produce  blindness 
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hj  the  exertion  of  the  muscles  of  the  jaw 
in  chewing  it 

One  of  the  most  important  uses  of 
maize  in  Europe  is  to  sow  it  thick,  to  be 
cut  green  as  food  for  cows,  oxen,  and 
sheep.  In  a  proper  climate  there  is  no 
plant  which  gives  so  great  a  mass  of 
green  food  as  maize.  The  produce  is 
most  abundant  and  nutritive.  The  larg- 
est yarieties  should  be  chosen.  The  se^ 
may  be  sown  in  drills  in  April,  and  in 
September  a  crop  may  be  mown,  which 
w^d  give  admirable  fbdder  for  every 
kind  of  cattie.  It  is  said  to  exhaust  the 
land ;  but  what  will  not  exhaust  it,  more 
or  less,  which  gives  much  nourishment? 
Maize  will  well  repay  the  manure  which 
may  be  required  to  restore  the  humus 
that  it  has  consumed.  If  it  is  sown  early, 
a  second  crop  may  be  ndsed  the  same 
year ;  for  it  does  not  spring  up  again  like 
grass,  after  being  cut  Where  the  land 
admits  of  irrigation,  the  growth  of  the 
inaize  is  most  rapid  and  luxuriant  The 
time  to  cut  it  is  when  the  male  flowers 
are  just  appearing  out  of  the  sheath  in 
which  they  are  enveloped  in  the  early 
stage  of  their  growth.  It  may  be  dried 
into  hay,  and  will  keep  good  ibr  a  couple 
of  ^ears;  but  in  this  state  it  must  be 
braised  or  soaked  when  ^ven  to  cattie,  as 
the  stems  get  very  hard  in  drying ;  they 
may  however  be  cut,  as  the  cane-tops  are 
in  the  sugar-plantations. 

MANURE.  Every  substance  which 
has  been  used  to  improve  the  natural  soil, 
or  to  restore  to  it  the  fertility  which  is 
diminished  by  the  crops  annually  carried 
away,  has  been  included  in  the  name  of 
manure.  Thus  chalk,  marL  clay,  and 
even  sand,  when  added  to  the  soil  for  the 
imrpose  of  improving  its  texture,  have 
been  called  manures ;  and  some  coi^fbsion 
has  arisen  in  our  ideas  in  consequence  of 
allying  the  same  word  to  signify  things 
which  are  essentially  different  The 
French  have  a  term  by  which  they  dis- 
tinguish the  substances  which  merely  im- 
wove  the  mechanical  texture  of  the  soil 
norn^  those  which  act  more  directly  in 
nourishing  the  plants  which  grow  in  it. 
The  former  of  these  they  call  amende^ 
mmUs,  and  the  latter  engrais.  For  want 
^  another  word,  there  might  be  no  im- 


propriety in  adopting  the  first  of  these 
instead  of  the  va^er  term  of '  improving 
manures,'  retaining  the  word  'manur^ 
for  those  which  are  considered  as  stimiv* 
lating  or  nourishing,  and  which  are  usu- 
ally called  enriching  manures. 

It  is  well  known  to  all  practical  agri- 
culturists that  the  texture  of  the  soil  and 
the  proportions  of  the  earths  of  which  it 
is  composed  are  the  first  and  most  impor- 
tant conditions  of  its  productive  powers. 
Where  there  is  a  good  natural  loam 
which  retains  moisture  without  becomiiig 
wet  or  overcharged  with  it,  and  permits 
the  influence  of  the  atmospheric  lur  to 
pervade  it,  the  crops  cannot  fiul  to  be 
more  certain  and  remunerating  than  in 
loose  sands  or  tenacious  clays,  however 
rich  they  may  be  in  those  substances 
which  are  sui>posed  to  supply  the  ele- 
ments from  which  the  juices  of  plants  aie 
chiefly  composed.  But  at  the  same  time 
it  is  equally  true,  that  the  best  texture  of 
soil  will  not  produce  good  crops  for  any 
length  of  time,  without  the  help  of  dung 
or  other  rich  manures  to  recruit  the  loss 
produced  by  vegetation. 

The  various  means  <^  improving  the 
texture,  such  as  tillage  amd  the  mixture  of 
earths,  are  treated  of  separately.  [Loam  ;. 
Marl;  Soil;  Tillage.]  We  shall 
here  confine  our  observations  to  that  dasa 
of  manures  which  stimulate  or  enrich  the 
soil. 

There  are  some  substances  which  evi- 
dentiy  belong  to  both  classes  of  manure. 
Of  these  lime,  either  in  its  caustic  state  of 
quick-lime,  or  its  milder  form  of  a  car- 
bonate or  chalk,  is  the  principal.  Iime»< 
being  an  earth  less  porous  than  sand,  and 
more  so  than  clay,  has  an  improving  effect 
on  soils  in  which  either  sand  or  clay  pre- 
vails; but  it  has  also  a  chemical  efifect  as 
an  alkaline  earth,  and,  considered  in  thia 
light,  it  acts  on  the  soil  in  a  peculiar  manr- 
ner,  and  greatiy  assists  the  eflSect  of  en- 
riching manures,  which  are  all  of  animal 
or  vegetable  ori^. 

Lime  as  a  manure  acts  most  powerfully 
in  its  caustic  state,  that  is,  when  deprived 
of  the  carbonic  acid  wMch  is  generally 
united  with  it  The  carbonic  acid  is  ex- 
pelled by  the  heat  of  a  furnace  or  kiln, 
and  limestone  or  marble  is  by  this  means 
reduced  to  the  state  of  quick-lime.    The 
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water  of  ajstallizatioD,  which  makes  the 
n&rdcles  of  marble  or  limesttme  adhere 
m  a  solid  fonn,  is  driven  oat  by  the  he9Xy 
wMch  reduces  it  to  a  light  porous  stone, 
"very  readily  pnlTerized,  and  haying  so 
str(mg  an  attraction  for  moisture  and  car- 
bonie  add,  that,  if  it  be  left  exposed  to  the 
atmorohere  for  any  length  of  time,  it  ab- 
sorbs both  from  it,  and  gradually  rotoms 
to  the  state  of  hydrate  and  carbonate,  or 
lime  miited  with  water  and  carbon,  with 
this  difference,  that  it  is  now  a  fine  im- 
palpable powder,  instead  of  a  hard  stone. 

Lhne  newly  burnt  has  a  peculiar  effect 
vpoD.  all  organic  matter,  which  it  bums 
or  dissolves  by  taking  from  it  a  portion  of 
the  water  and  of  the  carbonic  acid  which  it 
contains.  On  humus,  which  is  the  result 
of  animal  and  Te^etable  decay  in  the 
earth,  it  has  a  pecuBar  effect,  rendering  it 
sokble  in  water,  and  thus  fit  to  enter  the 
minute  fibres  of  the  roots  of  plants.  Tliis 
ciToomstance  is  probably  the  secret  of  all 
tiie  wonderful  etfects  of  lime  on  certain 
soils,  while  it  appears  almost  inactive  in 
others.  In  some  places,  where  the  soil  is 
peculiarly  poor,  being  evidently  a  pure 
siHcioas  sand  washed  by  the  sea  or  by 
rirers,  lime  is  found  to  £>  no  sood ;  but 
on  the  rich  alluvial  clays,  whi<£  contain 
much  organic  matter,  it  is  the  hest  of 
manures,  both  in  a  caustic  and  mild  state. 

Caustic  lime  readily  unites  with  the 
half-decomposed  fibres  of  vegetable  mat- 
ter, such  as  straw,  heath,  and  the  like ;  it 
helps  tfieir  decomposition  and  accelerates 
it ;  by  its  means  the  dead  fibres  of  the 
roots  of  vegetables,  which  remain  in  the 
eocrth  when  the  plant  is  removed,  become 
soluble ;  and  their  elements,  entering  into 
new  combinations,  supply  the  materials 
Ibr  tiie  various  veffetable  substances  which 
are  naturally  produced.  As  long  as  there 
is  a  store  of  organic  matter  or  humus  in 
the  smlf  lime  wul  be  an  excellent  manure ; 
as  soon  as  this  is  exhausted,  it  will  cmly 
add  to  the  sterility  by  destroying  every 
fibre  which  the  seed  might  throw  out 
from  its  own  substance  by  the  assistance 
of  light  and  moisture.  This  will  account 
ibr  the  various  reports  which  have  been 
made  at  different  times  of  the  effect  of 
lime  when  put  on  land.  In  some  instances 
the  quantity  which  might  1*6  safely  used 
appeared  almost  unlimited,  in  others  a 


very  small  portion  exhausted  the  powm 
of  the  soil. 

Agricultural  eneriments  are  addon* 
conducted  with  sumci^t  predsion.  Tha 
man  of  science  in  his  study  qierates  on  a 
minute  portion  of  soil,  and  his  experi- 
ments on  vegetation  are  carried  on  at  best 
in  a  few  feet  of  garden-ground.  The 
fiumer  is  occupie4  "^ith  too  many  thinoi 
to  mark  the  minute  differences  wtdSi 
affect  the  results.  Where  lime  has  been 
found  usefiil,  and  a  sood  crop  has  been 
obtained  by  the  abundant  use  of  it,  land 
is  limed  as  often  as  can  be  done,  with  the 
same  expectation  of  success.  The  same 
may  be  said  of  chalking  and  marling:  if 
one  application  has  d<me  good,  another,  it 
is  supposed,  will  be  equally  beneficial. 
On  ibe  same  prindple  quack  doctors  pre- 
tend that  their  medicines  not  only  cure 
the  diseased,  but  should  also  be  taken 
continually  by  persons  in  health  to  pre- 
vent disease.  The  ignorant  onl^  are  the 
dupes  of  these  professions.  lilme  is  a 
most  excellent  manure,  and,  when  |»x>- 
perly  applied,  most  beneficial ;  but  it  may 
become  inert,  or  even  noxious,  when  ap- 
plied injudiciously. 

The  property  to  which  lime  owes  its 
chief  power  in  promoting'vegetation  is, 
its  combining  with  certain  elements  of  de- 
cayed animal  and  vegetable  matter,  and 
forming  a  compound  which  is  soluble  in 
water,  and  which  attracts  carbonic  acid 
and  moisture  from  the  atmosphere.  This 
substance  is  readily  taken  up  into  the  sap 
by  the  fibres  of  the  roots,  and  simplies  the 
plant  with  oxygen,  hydrogen,  and  carbon, 
which  are  the  elements  of  all  ve^table 
substances,  if  we  except  a  few  whidi  also 
contain  nitrogen,  one  of  the  component 
elements  of  the  atmosphere.  Thus  we 
see  that  air,  wyter,  and  carbonic  add  are 
sufficient  to  afford  all  the  elements  of  ve- 
getables, and  that  the  use  of  the  lime  is 
chiefly  to  &cilitate  the  absorption  of  these 
elements,  besides  depositing  a  very  minute 
portion  of  the  pure  earth  m  certain  parts 
of  the  vegetable.  Thus  &r  lime  acts  as 
a  solvent,  in  the  same  manner  as  sHof 
line  salts,  which,  in  a  much  smaller  quan- 
tity, would  have  the  same  effect.  The 
alkalies  are  seldom  used  as  manure  in  a 
pure  state,  but  they  abound  in  ashes,  se^ 
creeds,  and  all  woody  fibres  <^  vegeti^)lss| 
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and  when  these  are  used  as  manures,  the 
alkali  produces  its  effect  Lime,  being 
80  much  more  abundant,  and  obtained  at 
comparatively  little  cost,  is  preferred. 
But  lime,  besides  its  effect  on  the  humus 
in  the  soU,  acts  also  on  the  clay  which  it 
may  contain ;  and  where  this  is  abundant, 
its  effect  is  most  beneficial.  For  this  pur- 
pose it  need  not  be  in  a  jcaustic  state ;  and 
chalk,  which  can  be  used  in  much  greater 
quantity,  fh>m  its  abundance  in  many 
parts  of  England,  effects  a  much  more 
permanent  improvement  in  the  soil.  But 
chalk  acts  also  chemically  wherever  acids 
exist  in  too  great  abundance,  whether  they 
be  mineral  or  vegetable :  it  neutralizes 
these  acids,  and  m  doing  so  ^nerally 
^ves  out  some  of  the  carbonic  acid  which 
It  is  combined  with :  and  this,  before  it  is 
quite  expanded  into  gas,  is  readily  taken 
up  by  the  moisture  in  the  soil  and  carried 
into  the  vessels  of  the  plants,  where  it 
deposits  the  carbon,  letting  the  oxygen 
escape  by  the  pores  of  the  bark  and 
leaves. 

Where  limestone  is  abundant,  and  the 
burning  of  it  is  expensive,  it  is  sometimes 
broken  and  pounded  fine :  in  this  state  it 
is  of  great  use  in  stiff  soils.  At  first  it 
acts  merely  mechanically,  as  fine  sand 
would  do ;  but  gradually  pulverising  and 
meeting  with  acids,  its  chemical  effects 
become  apparent. 

The  use  of  quick-lime  in  rendering  in- 
ert vegetable  fibres  soluble,  and  hasten- 
ing the  decomposition  of  animal  sub- 
stances, is  of  the  greatest  importance  in 
agriculture.  Substances  may  be  rendered 
highly  enriching  in  a  short  time,  which, 
without  it,  would  have  Itun  long  dormant 
in  the  soil  or  the  dung-heap.  Its  effects 
in  this  way  will  be  more  particularly 
noticed  when  we  treat  of  composts. 

Wherever  there  is  peaty  matter  in  the 
soil,  which,  owing  to  the  tannin  principle 
which  it  contains,  is,  by  itself,  perfectly 
incapable  of  putrefkction,  lime  is  ihe  true 
remedy.  Assisted  by  fseculent  matter  to 
produce  a  degree  of  heat  and  fermentation 
in  it,  lime  soon  dissolves  peat,  and  con- 
verts it  into  real  humus,  than  which 
there  is  no  better  food  for  vegetation. 
The  ashes  of  burnt  peat  act  in  a  different 
way;  they  contmn  alkaline  salts  and 
earths  in  a  state  of  minute  division.  They 


do  not  furnish  any  substance  from  which 
a  plant  derives  its  chief  increase  in  bulk, 
but  they  serve  to  prepare  other  substances 
in  the  earth,  and  convert  them  into  ma- 
nure. They  have  also  some  effect  in 
stimulating  the  action  of  the  vessels  which 
elaborate  the  different  juices,  as  culinary 
salt  has  on  the  stomach  of  most  animals. 
At  least  there  is  every  reason  to  think  so 
from  analogy  in  the  absence  of  positive 
proof.  From  all  this  the  practical  use  of 
lime,  chalk,  or  ashes  is  readily  deduced. 
In  a  very  stiff  clay,  chalk  or  lime  will 
render  it  much  more  porous,  and  admit 
the  influence  of  the  atmosphere  ;  it  will 
correct  acidity  and  assist  the  nutritious 
effects  of  animal  and  vegetable  manures. 
Quick-lime  spread  on  a  soil  abounding  in 
vegetable  matter  will  make  it  active  by 
dissolving  the  half-decomposed  fibres  and 
converting  them  into  a  soluble  mucilage : 
being  extremely  minutely  <Uvided  by  its 
property  of  attracting  moisture  rapidly,  a 
very  small  quantity  produces  an  imme- 
diate effect  Hence  it  is  generally  spread 
over  fidlows  or  clover-leys,  which  are  pre- 
paring for  wheat-sowing.  If  it  were  put 
on  the  land  long  before  the  seed  is  sown, 
it  would  have  lost  its  chief  power  by  at- 
tracting carbonic  acid  and  returning  to 
the  state  of  carbonate  or  chalk,  and  all 
the  expense  of  burning  would  be  thrown, 
away,  except  as  far  as  it  has  thoroughly 
pulverised  it.  But  frost  does  this  with 
chalk  spread  before  winter  at  a  much 
cheaper  rate;  and  a  good  dressing  with 
chalk  will  last  in  the  soil,  and  its  effects 
be  preserved,  many  years  after  all  the 
lime  would  have  disappeared.  It  is  there- 
fore a  matter  of  mere  experiment  and  cal- 
culation whether  it  be  more  profitable  to 
put  ten  waggon-loads  of  chalk  on  an  acre 
of  stiff  clay,  or  one  or  two  waggon-loads 
of  quick-lime.  If  the  soil  be  very  tena- 
cious, the  chalk  will  probably  be  the 
most  profitable  in  the  end,  as  well  as  the 
cheiqiest;  but  for  a  few  crops  the  lime 
may  appear  to  have  the  advantage.  Every- 
thing depends  on  situation,  and  the  com- 
parative fiunlity  with  which  lime  and 
chalk  can  be  procured. 

On  poor  sands  chalk  will  be  found  to 
produce  a  greater  and  more  permanent 
improvement  than  the  same  value  in  lime, 
wmch,  unless  it  be  mixed  with  clay  or 
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vegetable  subetanoes,  will  not  be  of  great 
use  on  such  soils.  When  marl  can  be 
procured,  or  clay  and  chalk,  these  will  be 
the  best  correctives  for  the  porous  nature 
of  sand,  whether  mixed  by  nature  or  arti- 
ficially. But  marls  are  chiefly  amend- 
ments, and  as  such  will  be  noticed  sepa- 
rately.   [Mabl.] 

The  substances  which  have  generally 
been  used  as  manures  are  numerous  and 
various,  and  have  been  divided  into  sti- 
mulating and  nourishing  manures.  All 
saline  substances  are  ranked  under  the 
first,  and  all  organic  matter  under  the 
second. 

When  ignorance  sheltered  itself  under 
vague  terms,  the  fertilihr  of  the  soil  was 
attributed  to  the  general  term  **  salt"  or 
''nitre,"  both  very  undefined  substances, 
which  led  to  errors,  instead  of  promoting 
the  investigation  of  truth  by  observa- 
tion. Nitre  was  supposed  to  exist  in 
dews,  rains,  and  snow.  All  vegetables 
were  supposed  to  consist  of  ^t  and 
earth,  or  more  properly  of  soluble  and 
insoluble  substances,  and  on  this  uncer- 
tain foundation  theories  were  built  and 
practices  recommended.  It  was  said 
that  when  the  soil  was  fallowed  it  im- 
bibed nitre  from  the  atmosphere,  be- 
cause it  was  known  that  animal  and  vege- 
table matters  decomposing  in  a  heap  of 
earth  gradually  produced  nitre,  which, 
although  it  did  not  actually  absorb  it  from 
the  air,  was  certainly  generated  by  com- 
bining the  elements  of  atmospheric  air 
with  the  alkali  which  existed  in  the  or- 
ganic matter;  and,  as  the  earth  from 
which  the  nitre  was  extracted  was  an 
excellent  manure,  from  the  remaining 
portion  of  organic  matter  in  it,  it  was  sup- 
posed to  be  the  effect  of  the  nitre  which 
remained.  That  nitre  may  be  of  use  in 
some  cases  we  will  not  deny ;  but  there  is 
not  the  slightest  foundation  for  believing 
that  it  is  the  real  pabulum  of  plants,  or 
that  the  soil  owes  its  fertility  entirely  to 
itsjpresence. 

From  the  most  accurate  analysis  of  the 
component  parts  of  plants,  it  is  ascertained 
that  salts  and  earths  form  a  very  incon- 
nderable  portion  of  their  substance,  and 
that  carbon  and  water  ftumish  by  fi^  the 
greatest  port.  The  nitrogen  of  the  at- 
mosphere is  found  only  in  some  of  them, 


and  all  metallic  substances  seem  entirely 
adventitious. 

It  has  been  supposed  that  all  the  car- 
bon in  plants  might  be  supplied  by  the 
atmosphere,  but  this  is  not  supported  by 
any  proof;  oa  the  contrary,  plants  will 
not  mrive,  unless  there  be  in  the  soil  in 
which  they  grow  substances  which  contain 
carbon,  that  is,  chiefly  animal  and  vege- 
table substances,  and  chalk.  The  two 
first  readily  part  with  it,  but  the  latter  re- 
tains it  too  strongly  to  lead  us  to  conclude 
that  the  plants  draw  any  of  it  from  this 
source,  imless  where  a  stronger  acid  is 
present  to  release  the  carbonic  acid  by  its 
greater  affinity  to  lime.  We  may  conclude 
tiien,  that  from  whatever  source  the  oxy- 
gen and  hydrogen  of  vegetable  substances 
are  derived,  the  carbon  comes  from  the 
decomposition  of  organic  substances,  either 
animal  or  vegetable,  and  that  these,  in  a 
certain  state  of  decomposition,  afford  the 
supply  of  carbon  by  which  the  plant 
increases  and  secretes  its  juices.  As 
in  the  animal  digestion  the  chemical 
afilnities,  as  observed  in  the  raw  mate- 
rials, seem  all  to  be  set  at  defiance,  or 
gready  modified  by  a  vital  energy  of  that 
organ,  so  in  the  conversion  of  the  simple 
vegetable  sap,  differing  but  littie  from 
pure  water,  mto  the  various  substances 
which  are  produced  by  vegetation,  no 
analogy  can  be  drawn  from  the  experi- 
ments of  the  laboratory.  Nature  alone 
has  the  secret  of  transmutation,  and  it  is 
only  by  watching  her  operations  and  en- 
deavouring to  imitate  them,  that  we  can 
hope  to  come  to  useful  practical  results. 

These  preliminary  observations  are  ne- 
cessary tu  the  consideration  of  the  com- 
parative importance  of  various  substances 
used  as  manures. 

The  first  and  most  important  class  of 
manures  are  the  excrements  of  animals. 
The  peculiar  property  of  earth  in  absorb- 
ing putrid  effluvia  and  removing  dis- 
agreeable smells,  appears  an  indication  of 
nature  to  lead  us  to  bury  putrid  animal 
substancejs,  of  which  the  excrements  and 
dead  carcasses  of  animals  are  the  most 
numerous  and  obvious.  It  would  require 
no  length  of  experience  to  show  that 
wherever  this  is  done  vegetation  is  more 
vigorous.  There  is  therefore  another 
motive  for  burying  dung  than  merely  to  ,. 
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fBtiidofadisagreeaUesabstance.  From 
me  most  ancient  times  of  which  there  are 
anj  records,  ^bs  dunging  of  a  field  has 
been  an  important  part  of  coltiyation. 
Tlie  preparing  of  the  dnng  of  animals,  so 
as  to  render  it  more  efficacious,  is  a  later 
improvement,  and  has  not  yet  attained  the 
perfection  of  which  it  is  capable,  unless  it 
be  80  in  China,  of  which  we  read  wonder- 
fill  accounts.  The  fresh  dung  dropped 
on  the  ground,  &r  from  improyiug  the 
lierbage  where  it  has  fallen,  appears  to 
injure  it,  and  render  it  unfit  for  catde  to 
eat;  when  it  gradually  disappears,  and 
not  till  then,  uie  spot  is  restored  to  its 
fi>rmer  verdure.  But  if  the  dung  is  dug 
into  the  i^round  and  covered  wiu  earth, 
the  fertilizing  effect  will  be  immediately 
perceived.  This  is  a  sufficient  lesson  to 
the  husbandman  to  make  him  bury  the 
dung  as  soon  as  possible.  But  this  not 
being  always  practicable,  it  ifi  collected 
inh^ps  until  it  can  be  carried  to  the 
land  prepared  for  its  reception  by  plough- 
ing or  mgging.  By  mixing  the  straw, 
wmch  has  served  as  litter  to  cattle,  with 
their  dung,  the  quantity  is  increased,  and 
by  allowing  this  mixture  to  heat  and 
putrefy,  a  greater  quantity  of  manure  is 
produced.  This  is  probably  the  history 
of  the  dunghill.  Science  has  seldom  been 
applied  to  show  the  most  profitable  mode 
OT  collecting  dung  and  fcnrming  a  dung- 
hill ;  but  experience  has,  in  many  coun- 
tries, taught  methods  wluch  accord  well 
with  what  science  might  have  taught 
Hie  manure  must  be  soluble  before  it  can 
be  e£Rective ;  this  solubility  can  only  be 
■produced  in  the  more  solid  portions,  such 
as  the  straw,  by  putre&ction,  which  the 
dung  promotes  when  duly  moistened. 
All  well-managed  dunghills  are  therefore 
watered  in  dry  weather,  and  turned  over 
to  let  every  portion  undergo  the  same  de- 
gree of  putr^uition.  The  exact  moment 
when  it  is  most  advantageous  to  bury  it 
in  the  ground  seems  not  yet  Ailly  decided. 
Some  let  the  decomposition  go  on  until  a 
great  portion  of  the  heap  is  converted  into 
a  black,  tough,  oily  substance,  whidi, 
fh»n  early  association,  gives  the  idea  of 
richness.  It  is  no  doubt  a  powerful 
manure  which  acts  speedily,  but  is  it  the 
most  economical  ?  This  may  bedisputed. 
A  great  portion  of  the  substance  must  { 


have  been  resolved  into  gases,  whieh  flv 
off  and  are  lost.  l*h«  remainder,  evi- 
dentiy  carbonaceous  from  its  colour,  has 
acquired  too  much  of  the  appearance  of 
charcoal  to  be  very  efficient;  and  it  is 
only  the  exuding  jmce  which  is  immedi- 
ately fertilizing.  The  most  experienced 
&rmers  agree,  that  whenever  the  brown 
colour  of  a  dung-heap  verges  toward  a 
black,  the  dung  has  lost  something  of  its 
value,  besides  we  diminution  in  its  bulk 
by  dissipation.  The  best  state  in  whic^ 
dung  can  be  carried  to  the  land  is,  accord- 
ing to  the  best  informed  practical  agricul- 
turists, when  the  straw  is  so  rotten  that 
it  readily  breaks  into  short  pieces,  with- 
out having  entirely  lost  its  form ;  it  should 
then  be  of  a  brown  or  mahogany  colour, 
uniform  throu^^hout  the  mass.  Whenever 
dune  is  mentioned  by  foreign  agricul- 
tural writers,  it  is  generally  understood  to 
be  in  this  state,  wmch  in  l^iglish  is  called 
short  dung. 

As  manure  is  wanted  ^r  the  land  at 
different  seasons,  it  is  of  consequence  that 
the  dung  from  the  yards  and  stables 
should  be  collected  in  such  heaps,  and 
managed  so  as  to  be  in  the  exact  state 
which  is  thought  most  advantageous  at 
'the  time  when  it  is  carted  <m  me  land. 
To  effect  this  some  attention  is  required. 
The  oldest  portion  must  have  its  putre- 
&ction  retamed,  and  the  newest  accele- 
rated, to  bring  them  both  to  the  same 
state.  This  is  easily  done.  If  a  certain 
thickness  of  dung  is  kept  trodden  down 
by  the  cattie,  it  toI  be  a  long  time  before 
it  decomposes,  nor  will  it  do  this  without 
being  turned  over  to  expose  the  under 
portions  to  the  air.  I^  on  the  contrary. 
It  be  carried  out  into  a  heap  in  a  looee 
state,  and  occasionally  turned  over  and 
moistened  when  it  appears  dry,  it  will 
heat  and  be  ready  in  a  very  short  time. 
When  a  sufficient  quantity  of  short  dung 
can  be  carried  to  a  field  prepared  to  re- 
ceive it,  and  immediately  ploughed  in 
with  a  shallow  furrow,  it  will  soon  incor- 
porate with  the  soil,  and  afford  a  succes- 
sion of  soluble  humus  or  mucilage,  wlu<^ 
will  ^ve  reeular  nourishment  to  the 
plants.  This  is  said  on  the  supposition 
that  the  soil  is  in  that  state  when  it  only 
requires  recruiting,  and  has  a  textare 
£9ivourable  to  the  crops  raised  upon  it. 
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In  poor  n&ds  or  wet  clays  some  modifl- 
eftbon  in  the  state  of  the  dmig  may  be 
necessary. 

In  speaking  of  dimg,  we  have  not  said 
anythmg  of  the  different  kinds  of  dnng 
produced  fhnn  different  domestic  animals. 
In  some  cases  it  may  be  adyantageons  to 
keep  tiiese  separate ;  for  instance,  me  dnng 
of  cows  from  that  of  horses,  of  caltle  feed- 
ing on  oil-cakes  or  grain,  with  or  wi&ont 
tomips,  and  those  fed  on  straw  or  refhse 
hay  only.  Cow-dung,  when  in  a  firesh 
state,  is  thought  best  for  light  smls,  and 
horse-dung  for  cold  heavy  soils.  The 
richer  the  dung,  from  the  nature  of  the 
fbod  given  to  the  animals,  the  less  of  it 
need  be  used,  and  this  may  be  worth  at- 
tending to.  But  in  ^neral  a  mixture  of 
the  dung  of  all  the  different  animals  kept 
on  a  fkrm,  with  all  the  straw  that  can  be 
afforded,  will  give  a  manure  of  an  ayerage 
strength,  whidi  may  be  used  upon  sdl 
kinds  of  land ;  with  this  difference,  that 
Ibr  light  soils  it  should  be  more  decom- 
posed than  for  the  heayy,  and  also 
ploughed  in  deeper;  for  the  air  pene- 
trates the  light  soil  to  a  greater  depth, 
and  sooner  acts  on  the  manure.  In  heavy 
land  the  straw,  if  not  so  much  decom- 
posed, will  form  cavities  to  let  in  the  air, 
and  idlow  of  a  more  regular  evaporation. 
All  this  is  well  known  to  most  &nners, 
but  not  always  strictly  attended  to.  It  is 
better  to  manure  slightly  and  often  than 
to  put  on  a  lai]ge  quantity  at  once,  except 
for  some  particular  crops,  which  require 
a  rich  eaith  and  consume  much  manure, 
such  as  potatoes,  beet-root,  and  ruta-baga, 
or  Swedish  turnips,  whatever  some 
authors  may  write  to  the  contrary,  led 
away  by  the  old  notion  that  roots  impo- 
verish the  soil  less  than  seeds,  which  is 
not  universally  the  case.  Any  one  who 
has  raised  the  above-mentioned  roots  with 
the  usual  manuring,  and  drawn  them  off 
the  land  to  be  consumed  elsewhere,  will 
acknowledge  that  his  subsequent  com  was 
Ikr  inferior  to  that  which  had  succeeded 
boms,  tares,  or  clover,  with  the  same 
quantity  of  manure.  Those  who  do  not 
a^;ree  in  this  opinion  may  readily  be  oon- 
vmced  by  a  fiur  trial. 

The  chief  use  of  cattle  on  an  arable 
fimn,  besides  those  which  are  necessary 
fer  the  operations  of  husbandry,  is  to  pro- 


duce manure  for  the  land.  If  the  cattle 
repay  their  fbod  and  the  expense  and  risk 
attending  dieir  keep,  the  manure  is  suffi- 
dentpr(Slt  Even  with  a  moderate  1ob>^ 
they  must  be  kept,  when  manure  cannot  be 
purchased;  and  a  porticm  of  the  land 
must  be  cultivated  solely  for  the  main- 
tenance of  cattle.  In  some  poor  smls  on»- 
half  of  the  land  is  not  too  much  to  pro* 
duce  manure  suficient  for  the  other  half. 
The  loss,  if  any,  on  the  catde  must  be  re- 
paid by  the  increase  of  the  com  crops. 
Manure  is  to  a  &nn  what  daily  food  is 
to  an  animal ;  it  must  be  procured  at  any 
sacrifice.  It  is  better  to  let  land  remain 
uncultivated  in  rough  pasture,  as  was 
once  the  case  with  a  great  part  of  Britain, 
and  is  still  the  case  with  extensive  tracts 
on  the  Continent,  than  to  break  it  up 
without  having  the  means  of  manuring  it. 
A  few  crops  may  be  obtained  at  first,  but 
the  land  is  deteriorated  for  ever  after, 
and  what  has  been  obtained  from  it  is 
dearly  paid  for. 

Various  means  have  been  adopted  to 
increase  the  quantity  and  eflcacy  of  ma- 
nure. The  simplest  is,  to  increase  the 
number  of  cattle,  and  husband  their  ma- 
nure. It  is  evident  that  to  let  cattie  run 
in  loose  pastures  is  a  great  loss,  not  only 
on  account  of  the  dung  which  is  dropped, 
and  more  than  lost,  but  also  the  unne^ 
which  contains  the  very  essence  of  ma- 
nure. In  all  countries  where  stall-foed- 
ing  is  practised,  the  lands  are  hi^y 
manured,  and  the  crops  more  certain  and 
abundant.  With  this  system  is  connected 
a  much  more  economical  management  of 
the  manure,  by  keeping  the  litter  and 
more  solid  parts  of  the  dung  separate 
fh>m  the  unne  and  liquid  parts,  whidi 
are  collected  in  large  reservoirs,  and  used 
either  in  the  liquid  state,  and  applied  im- 
mediately to  the  land,  or  in  the  formation 
of  compost  heaps,  with  earth  and  vege- 
table substances  collected  for  the  purpose^ 
and  the  straw  which  has  served  for  litter. 
As  this  is  a  subject  not  generally  known 
and  seldom  carried  into  practice  in  Bri- 
tain, we  will  dwell  a  littie  upon  it,  avail- 
ing ourselves  of  the  information  obtained 
fh>m  other  countries,  particularly  from 
the  husbandry  of  FUmders,  of  whiefa 
an  account  has  been  published  in  tbt 
Farmer's    series    of   tiie   *  Library  of 
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When  the  nrine  and  a  considerable 
portion  of  the  solid  dang  are  washed  into 
a  reservoir  immediately  from  the  stables, 
its  strength  can  be  mu<m  more  readily  as- 
certained than  when  they  are  mixed  up 
with  straw  and  thrown  into  a  yard.  The 
specific  gravity  of  the  liquid  is  readily 
asoertaii^  by  an  instrument,  and  those 
who  are  in  the  habit  of  observing  this 
liquid  manure  can  judge  most  accurately 
of  its  strenj^th,  and  of  the  degree  of  putre- 
&ction  which  it  has  undergone. 

Notwithstanding  some  apparently  con- 
tradictory opinions,  it  is  pretty  generally 
acknowledged  by  those  who  have  had 
lone  experience  of  its  use,  that  urine  and 
similar  animal  substances  have  a  more 
powerful  effect  on  the  soil,  when  they 
nave  undergone  a  certain  degree  of  putre- 
&ction,*  thMi  when  they  are  used  in  a 
fresh  state,  and  that  this  is  produced  with 
the  least  loss  of  substance  when  the  liquid 
has  been  confined  in  close  vaulted  cisterns 
which  admit  the  external  air  only  par- 
tially. On  light  soils  this  liquid  has  a 
most  fertilizing  effect,  if  it  is  used  in  small 
portions  at  a  time.  On  very  heavy  soils 
this  effect  is  not  so  apparent,  and  for  such 
soils  the  liquid  is  accordingly  mixed  with 
sand  or  any  light  earth  before  it  is  ap- 
plied ;  or,  insteid  of  using  it  at  once  uptm 
the  land,  it  is  poured  over  the  litter,  which 
has  been  collected  in  a  heap  or  in  a  yard, 
after  having  served  for  the  cattle.  This 
litter,  having  been  deprived  of  the  urine 
which  would  otherwise  have  mixed  with 
it,  would  rot  very  slowly  and  produce  a 
very  inferior  kind  of  manure,  unless  it 
were  moistened,  and  fermentation  were 
excited  by  pouring  the  half-putrefied  urine 
over  it  It  may  be  objected  that  if  the 
nrine  is  only  collected  to  moisten  the 
straw  which  nas  served  as  litter,  it  would 
be  as  well  to  let  it  be  mixed  at  first,  with- 
out the  trouble  of  pumping  it  up  and  the 
expense  of  a  cistern  to  hold  it.  But  we 
shall  soon  see  that  there  is  a  very  wide 
difference.  In  the  common  mode  of  col- 
lecting &rm-yard  dung,  the  straw  is  very 
unequally  impregnated  with  animal  mat- 
ter:  at  one  time  it  will  contain  a  large 
IK>rtion  and  run  rapidly  into  fermenta- 
tion; at  another  there  will  be  so  little. 


that  it  is  with  difBlculty  that  heat  is  ex- 
cited in  it.  By  separating  the  urine  and 
litter,  the  straw  will  go  much  further, 
and  can  be  mixed  with  the  urine  at  ^e 
most  advantageous  time :  thus  it  forms  a 
much  richer  manure  in  a  smaller  com- 
pass, f  nun  not  being  so  much  diluted  witii 
water.  Should  there  be  a  deficiency  of 
straw,  earth  or  sand  will  supply  its  place, 
in  as  &r  as  soaking  up  the  nch  juices ; 
for  the  addition  to  the  manure  from  tiie 
decomposition  of  the  straw  itself  is  very 
small  in  proportion  to  that  which  animal 
juices  afford.  If  the  liquid  is  collected 
from  a  stable  or  a  yard  where  cattie  are 
kept  as  soon  as  it  is  produced,  and  is  car- 
ried off  into  a  cistern,  there  will  be  a 
much  better  and  drier  bed  left  for  the 
cattle,  especially  if  the  rain  is  kept  off  by 
light  shades.  When  the  litter  is  soiled 
to  a  certain  degree,  it  may  be  removed  to 
a  heap  in  a  proper  place,  where  its  con- 
version into  rich  dung  may  be  effected  by 
the  addition  of  putrefying  urine,  than 
which  nothing  will  so  soon  rot  vegetable 
fibres,  if  the  air  be  admitted  to  the  heap. 
The  portion  which  is  not  wanted  for  some 
time  may  be  left  to  decompose  more 
slowly ;  and  as  the  time  approaches  when 
it  is  wanted  for  the  land,  it  may  be  ma- 
naged so  as  to  be  in  that  state  which  ex- 
perience has  shown  to  be  most  effective 
m  the  improvement  of  the  crops. 

There  is  some  appearance  of  certainty 
and  regularity  in  tMs  mode  of  making  a 
dunghill,  which  there  scarcely  is  in  the 
common  practice  of  accumulating  straw, 
dung,  and  urine  without  any  regularity 
in  a  fiirm-yard,  turning  it  over  when  the 
cattie  leave  it  for  the  pastures,  and  car- 
rying so  many  cart-loads  per  acre  on  the 
land  to  be  manured,  without  any  measure 
of  its  comparative  strength.  One  portion 
is  often  almost  burnt  black,  and  another 
appears  like  the  fresh  litter  of  the  stables, 
not  being  even  thoroughly  soaked  Tritih 
moisture.  It  is  true  &BLt  good  dinners 
pay  more  attention  to  their  dung-heaps, 
and  endeavour  to  carry  out  the  manure 
in  a  proper  state;  but  how  much  more 
readily  would  this  be  accomplished  by 
the  help  of  a  large  cistern,  full  of  the 
richest  animal  matter,  in  a  state  of  partial 
putrefaction.  In  those  situations  where 
straw  bears  a  high  price,  it  icay  be  doubt- 
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fhl  wheliier  a  cistern  might  not  permit  a 
connderable  profit  to  be  made  by  the  sale 
of  a  portiou  of  the  straw,  without  any  di- 
minution of  the  manure  required  for  the 
£gffm,  nnce  for  light  soils  the  liquid  might 
be  used  alone,  and  for  sdffer  soils  it  might 
be  mixed  into  a  compost  with  earth, 
chalk,  and  any  kind  of  refuse  vegetable 
matter  of  less  Talue  than  straw.  It  was 
an  opinion  expressed  by  a  celebrated  a^gri- 
cultnrist*  to  the  writer  of  this  article, 
that  he  considered  the  use  of  straw  in 
dune  to  be  merely  as  a  sponge  to  hold  the 
liquid  animal  matter  in  its  pores  or  tubes. 
In  &ct,  straw  or  old  thatch  merely  rotten 
by  long  exposure  to  air  and  moisture  is  of 
Intle  or  no  value  as  a  manure,  although 
it  will  sometimes  produce  good  potatoes, 
by  rendering  a  stiff  soil  pervious  and  po- 
rous; but,  m  a  light  soil,  a  gallon  of 
urine  is  worth  ten  times  its  weight  of 
rotten  straw.  This  doctrine  may  appear 
strange  to  some  agriculturists,  but  it  will 
bear  the  test  of  experiment. 

The  ^reat  use  of  liquid  manure  on 
liffht  soils  is  to  impregnate  them  with 
soluble  matter,  which,  being  difi^ised 
through  their  substance,  supplies  nourish- 
ment to  the  roots  of  plants,  wherever  they 
may  shoot  out.  It  may  be  applied  to  the 
land  at  any  time  before  the  seed  is  sown, 
and  soon  a^r,  when  the  blade  springs  up 
or  the  seed  be^ns  to  form;  m  short, 
whenever  the  plant  requires  fresh  nou- 
rishment, or  when  that  which  existed  in 
the  soil  is  diminished.  Without  liquid 
manure,  the  poor  silicious  sands  of  Flan- 
ders could  never  be  cultivated,  much  less 
produce  crops  which  vie  in  quantity  and 
quality  with  those  on  the  best  soils.  The 
quantity  of  fimn-yard  dung,  in  a  very 
rotten  state,  which  this  soil  would  require 
according  to  the  common  system  of  ma- 
nuring, could  never  be  produced  by  all 
the  straw  which  can  be  raised  upon  it  in 
its  first  state  of  cultivation.  But  cattle 
produce  urine,  and  this  produces  roots  for 
cattie.  The  great  effect  of  liquid  manure 
has  set  the  farmers  on  finding  some  arti- 
ficial substitute  for  the  simple  urine  and 
diluted  dung  of  cattie.  Such  substitutes 
are  obtained  by  mixing  all  kinds  of  re- 

*  Mr.  De  Fellenberg,  of  HolWyl,  near  Bern,  in 
Switierland. 


fhse  animal  matter  with  water,  and  is* 
ducing  putre&ction.  The  en^)tying8  of 
privies  m>m  towns  is  scarcely  a  substi- 
tute ;  for  it  is  the  same  as  the  uquid  from 
the  stables  in  a  more  concentrated  form; 
but  the  refrise  of  oil-mills  and  various 
manufiictures,  when  diluted  and  mixed 
with  a  portion  of  putrid  urine,  soon  be- 
come assimilated  to  it  This  becomes  a 
branch  of  trade  in  those  countries  where 
nothing  will  grow  without  manure,  and 
is  a  resource  where  an  increasing  popula- 
tion demands  the  cultivation  of  inferior 
soils  to  supply  the  necessary  increase  of 
food,  as  well  as  an  increase  of  produce 
frt>m  those  which  are  naturally  fertile. 

The  increase  of  manure  by  the  forma- 
tion of  composts  is  well  known  in  many 
parts  of  Britain,  and  bj  their  means  the 
land  has  in  many  districts  been  rendered 
much  more  productive.  The  frmda- 
mental  principle  upon  which  composts 
have  been  made,  is  that  of  impregnating 

Sortions  of  earth  with  those  parts  of  tiie 
ung  of  cattie,  which,  from  want  of  ma- 
nagement in  the  common  dunghills, 
would  have  been  dissipated  and  lost ;  and 
also  accelerating  or  retarding  the  decom- 
position of  animal  and  vegetable  sub- 
stances by  the  addition  of  eaiths,  such  as 
chalk,  marl,  clay,  and  even  sand,  accord- 
ing to  the  nature  of  the  soil  on  which  the 
compost  is  to  be  used.  All  solid  manure 
which  is  to  be  ploughed  into  the  ground, 
should  contain  certain  parts  already  solu- 
ble in  water,  which  promote  vegetation : 
while  other  portions  should  be  in  a  pro- 
gressive state,  so  as  to  afford  a  succession 
of  soluble  matter  by  a  gradual  and  slow 
decomposition.  Though  we  have  set 
forth  tiie  value  and  importance  of  liquid 
manure,  and  suggest  the  best  mode  of  ap- 
pl^g  it,  we  would  guard  against  its 
being  supposed  that  solid  dung  may  be 
altogether  superseded  by  liquid.  Liquid 
manure,  however  active  and  immediately 
effective,  soon  loses  its  power ;  whereas 
solid  dung,  well  prepared  and  ploughed 
into  the  ground,  will  last  for  sevenu 
crops.  It  is  the  judicious  use  of  both 
these  manures,  conjointiy,  which  has  the 
best  and  most  permanent  efiect.  The 
dung  or  compost,  having  been  ploughed 
in  well,  requires  come  time  before  it  can 
have  any  <irect  effect  on  the  germination 
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of  the  leed  or  the  noorishment  of  the 
plant  The  liquid,  on  the  contrary,  acts 
from  the  moment  it  is  poured  on  the  sur- 
ftce.  It  is  the  milk  cf  the  yonnff  plant, 
iHiich  thrives  upon  it  and  stretches  out 
its  fibres  through  the  earth,  till  it  reaches 
ffatt  dung,  which,  haying  undergone  that 
slow  transmutation  whidi  forms  humus, 
is  now  in  a  proper  state  to  supply  the 
more  Tigorous  roots  with  sufficient  nou- 
rishment It  is  evident  that  the  growth 
must  be  more  rapid  and  regular,  and  not 
so  liable  to  be  checked  from  want  of 
premier  nourishment,  nor  are  the  young 
roots  in  danger  of  perishine  by  being  too 
soon  exposed  to  the  immediate  contact  of 
rsnk  dung.  Every  exertion  should  there- 
fore be  made  by  the  industrious  husband- 
man to  increase  the  quantity  and  improve 
the  quality  of  every  species  of  manure, 
both  solid  and  liquid :  and  here  carefol 
eiq)eriment  can  alone  be  depended  upon. 
Sir  Humphry  D&^7>  who  so  much  en- 
larged the  sphere  of  chemical  science  by 
his  discovenes,  hastily  asserted  that  the 
dmigfinom  the  stables  and  yards  should 
be  buried  in  the  soil  as  soon  as  possible, 
because  when  it  is  collected  in  a  dunghill 
a  great  portion  of  volatile  and  gaseous 
matter  escapes  into  the  atmosphere.  But 
he  did  not  proceed  to  show  whether  the 
anmionia  or  hydrogen  which  escapes 
would  have  been  of  any  use  in  the  sml ; 
perhaps  this  exhalation,  instead  of  dimi- 
nishing the  value,  or  even  the  bulk  of  the 
manure,  actually  improved  it  It  does 
not  appear  that  fermenting  dung  produces 
carbonic  acid,  for  a  man  may  sleep  on  hot 
dung  without  much  danger,  which  would 
not  be  the  case  if  mudi  carbonic  acid 
were  evolved ;  the  ammonia  is  produced 
in  the  very  first  stage  of  decomposition, 
as  may  be  perceived  in  opening  tne  door 
of  a  stable  where  horses  have  been  shut 
up  for  some  time ;  but  a  heap  of  manure 
does  not  produce  the  same  effect  when 
its  first  heat  is  gone  off.  Most  observant 
practical  farmers  have  followed  a  con- 
trary practice,  and  let  their  dune  be 
tolerably  short  and  rotten  before  it  is 
ploughed  into  the  soil.  The  Flemings 
pour  liquid  manure  on  the  small  heaps  of 
dmig  in  the  field  to  excite  formentation, 
before  thev  spread  it  and  plough  it  in; 
e,  on  the  other  hand,  let  the  manurtt 


remain  tprtad  over  the  scnl,  rolling  it  in 
order  to  pulverize  it  some  time  before  t 
is  ploughed  in.  Without  pretending  to 
decide  between  these  opposite  practices, 
we  will  venture  to  affirm  that,  until  more 
light  is  tluown  upon  the  process  of  v^e- 
taticm  and  decomposition,  the  sure  expe- 
rience of  the  &rmer  is  more  trustwormy 
than  the  most  plausible  theories  of  men  of 
science,  unless  they  are  supported  by  nu- 
merous and  accurately  conducted  experi- 
ments on  a  large  scale. 

In  the  formation  of  composts  the  prin- 
cipal objects  are,  to  regulate  the  decompo- 
sition of  the  organic  substances,  and  to 
increase  the  bulk  of  the  manure  by  means 
of  less  expensive  materials  than  straw. 
For  these  purposes  lime  or  chalk  is  gene- 
rally used:  the  former,  in  its  caustic 
state,  to  accelerate  the  decomposition  of 
fibrous  matter ;  the  latter  to  add  to  the 
mass,  and  absorb  any  portion  of  add, 
which  is  always  produced  in  a  obtain 
sti^  of  the  fermentation.  The  mode  of 
doing  this  is  so  generally  known,  that  it 
is  needless  to  describe  it :  we  shall  only 
observe  that  the  stiffest  clay  may  be  used 
with  advantage  in  composts,  where  better 
soil  is  not  at  nand ;  and  for  light  lands, 
the  stiffier  the  clay  the  better,  provided  it 
be  thoroughly  incorporated  witn  the  ma- 
nure. The  most  useful  material,  under 
proper  management,  is  peat  or  turf.  This 
may  be  laid  in  layers  with  quick-lime 
and  earth ;  the  whole  being  well  soaked 
with  liquid  manure.  If  any  kind  oi  ve- 
getable matter,  such  as  fern,  broom,  the 
tups  of  heath,  or  pond  weeds,  can  be  added, 
it  wUl  be  so  much  the  richer.  The  lime 
and  urine,  acting  on  the  peaty  matter,  de- 
compose its  tannin  and  transform  it  into 
humus,  the  woody  fibre  is  dissolved,  and 
the  whole  mass,  when  turned  over  and 
well  mixed,  becomes  a  very  rich  earth, 
which,  being  spread  on  dbe  land  and 
slig^htiy  ploughed  or  harrowed  in,  greatiy 
enriches  its  surface.  By  this  means  many 
poor  soils  may  be  improved,  where  tli^ 
cultivation  is  not  sufficientiy  extended  to 
produce  straw.  Potatoes  grow  readily  in 
peaty  soils  which  are  drained  and  linied; 
and  the  potatoes  when  given  to  cattle  will 
produce  sufficient  dung  and  urine  to  im- 
prove the  land  without  much  straw  being 
used 
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As  a  substitate  for  urine,  several  mix- 
tures of  animal  and  saline  matters  have 
been  tried,  which  are  supposed  to  resem- 
ble it  in  composition.  There  is  no  reason 
why  such  a  liquid  might  not  be  formed 
artificially,  and  if  it  can  be  made  with 
cheap  materials,  which  may  be  obtained 
in  abundance  and  at  less  expense  than  by 
keeping  cattle,  it  would  be  a  veiy  impor- 
tant discovery 

Although  bones  have  been  treated  of 
in  a  separate  article  [Bonesj],  it  may  be 
proper  to  mention  here,  that  if  some  easy 
means  of  dissolving  their  substance  were 
discovered,  they  might  be  made  of  much 
greater  use  than  they  now  are.  At  pre- 
sent they  are  put  in  with  the  seed  m  a 
broken  state,  and  as  they  remain  a  long 
time  undecomposed  in  the  soil,  their 
effect,  after  the  first  crop,  is  scarcely  per- 
ceptible, unless  a  very  large  quantil^  is 
used.  By  mixing  dissolved  bones  m  a 
li<piid  state  with  earth,  almost  all  the 
comp(ment  parts  of  urine  would  be  there. 

Eb^riments  have  been  made  on  the 
subject  of  artificial  liquid  manure  by  Mr. 
Kimberley,  of  Trotsworth  &rm,  Surrey, 
and  we  understand  the  result  will  shortly 
be  made  public  by  subscription. 

The  various  substances  which  are  ge- 
nerally enumerated,  as  occasionally  used 
fbr  manure,  are  chiefiy  the  refuse  of  ma- 
mi&ctnres,  consisting  of  earths,  salts,  and 
ar^mc  substances.  Soapers'  waste  is 
chiefly  lime  with  a  small  portion  of  alkali. 
The  scrapings  of  leather,liom,  bones,  and 
the  refuse  of  the  shambles,  ^e  hair  or 
wool  of  animals,  and  rags  made  of  these, 
may  be  all  classed  togelner.  They  must 
be  distinguished  as  acting  in  a  two-fold 
manner:  they  absorb  and  retain  mois- 
ture, at  the  same  time  that  they  afford 
nouriidiment  by  their  gradual  decomposi- 
tion. Hence  Ibe  great  effect  produced  by 
them  on  certain  plants,  such  as  hops,  and 
the  length  of  time  during  which  this 
effect  is  perceptible,  especially  in  dry 
porous  soils. 

It  is  generally  supposed  that  animal 
and  vegetable  manures  produce  their 
effect  by  ^ving  nourishment  to  plants 
out  of  their  own  substance.  This  is  no 
doubt  true ;  but  it  appears  also  that  thev 
have  a  power  of  absorption,  by  which 
ihey  attract  not  only  moisture,  but  also 


oxTgen  from  the  atmosphere,  and  pro- 
bably hydrogen  by  the  decomposition  of 
the  water  Thus  the  elements  are  at 
liberty  to  form  new  combinations,  whidi 
are  asdsted  by  the  vital  action  of  the 
roots.  This  throws  no  great  light  on  the 
subject,  but  it  may  be  kept  in  mind, 
to  prevent  erroneous  conclusions  being 
drawn  from  the  result  of  imperfiect  ex- 
periments, and  to  put  us  on  our  guard 
against  applying  the  general  prindples 
of  chemistry  to  the  composition  and  use 
of  manures  without  carerolly  attending  to 
all  the  circumstances  and  watching  all 
the  appearances.  We  would  recommend 
to  all  practical  fanners  to  note  down 
every  particular  in  the  formation  and 
apphcation  of  the  manures  whidi  they 
employ,  and  also  their  apparent  effect 
It  wiU  require  some  years  to  enable  a 
man  to  draw  just  conclusions,  but  the 
data  will  thus  be  established,  and  nkore 
will  be  discovered  by  such  a  course  than 
by  all  the  experiments  which  can  be  made 
on  a  small  scale. 

There  is  one  substance  which  has  been 
highly  extolled  as  a  manure,  but  which 
is  scarcely  known  by  name  in  English 
agriculture.  This  is  called  urcUei  being 
a  compound  of  urine  and  plaster  of  Paris. 
It  is  formed  by  mixing  sand  and  burnt 
gypsum  with  urine,  and  forming  a  hard 
compound,  which  is  afterwards  reduced 
to  powder.  The  Royal  Society  of  Agn- 
culture  at  Paris  caused  some  experiments 
to  be  made  with  this  manure  for  the  pur- 
pose of  comparing  it  with  those  which 
are  known  to  be  most  effective,  sudi  as 
dried  nightsoil,  pigeons'  dung,  &c  The 
result  was  in  favour  of  the  urate  for  the 
duration  of  its  effect  on  lucem  in  a  light 
soil,  where  the  portion  manured  with  the 
urate  produced  the  ^eatest  return  at  the 
third  and  fourth  cuttings,  when  the  nig;ht- 
soil  and  pigeons'  dung  had  lost  a  portion 
of  their  effect  It  requires  a  moist  season 
to  act  powerfully.  When  mixed  with 
dried  m^tsoil  its  effect  on  various  crops 
was  very  great  But  it  does  not  clearly 
appear  whether  this  is  to  be  ascribed  to 
the  urate  chiefly,  or  to  the  dried  night- 
soil.  Its  effect  on  potatoes  was  superior 
to  that  of  the  dried  nightsoil.  It  might 
be  worth  while  to  repeat  these  experi- 
ments, which  may  be  found  detailed  in 
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the  Dictionnaire  (T Agriculture  PrcUique^ 
in  2  vols.  8vo.,  Paris,  1828.  If  it  6ho«dd 
lUmish  a  substitute  for  bones,  it  would 
be  very  valuable,  as  it  could  be  obtained 
to  an  almost  unUmited  extent  from  large 
towns. 

The  ashes  of  vegetable  substances  which 
have  been  burnt  in  the  open  air  contain 
a  great  portion  of  potass,  with  some  fine 
earths.  They  are  consequently  very 
e£Fective  in  stimulating  vegetation  on 
lands  which  contain  a  good  portion  of 
humus.  They  are  chiefly  used  as  a  top- 
dressing  on  young  clovers  and  grasses ; 
and  whenever  there  is  an  appearance  of 
sourness  in  the  grass,  wood-ashes  are  of 
great  use.  It  is,  however,  seldom  that 
wood-ashes  are  used  as  manure  until  the 
greater  part  of  the  alkali  has  been  ex- 
tracted ;  but  when  the  sur&ce  of  the  land 
is  pared  off  and  the  dry  sods  are  burnt, 
the  ashes  which  result  from  this  operation 
are  very  effective  in  producing  a  good 
crop  without  any  other  manure.  [Pab- 
ING  AND  Burning.]  The  refhse  ashes 
ftom.  bleachers'  and  soap-boilers'  premises 
have  still  some  portion  of  alkali  m  them, 
and  as  they  contain  lime  and  other  earths 
in  a  very  divided  state,  their  effect  on  Ae 
soil  is  very  perceptible.  Sea-salt  has 
been  extolled  and  decried  at  different 
times,  owing  probably  to  the  different 
circumstances  under  which  it  has  been 
tried.  In  a  very  small  quantity  sea-salt 
may  have  a  beneficial  effect  on  the  soil. 
Unne  contains  a  great  deal  of  it,  and  in 
the  formation  of  composts  sea-water  has 
been  found  to  hasten  the  putrefiu^on  of 
the  animal  and  vegetable  matters  which 
thejr  contained,  probably^  by  absorbing 
moisture,  which  is  essential  to  putre&c- 
tion.  Quick-lime  slacked  with  sea-water 
and  mixed  with  sand  forms  a  mortar 
which  attracts  moisture  so  strongly  that 
walls  built  with  it  are  scarcely  ever  dry. 
This  suggests  a  mode  of  supplying  the 
soil  with  moisture,  and  may  account  for 
the  effect  of  salt  in  particular  cases. 

The  experiments  which  have  hitherto 
been  made  on  artificial  manures  have  not 
been  suffidentiy  varied  to  lead  to  any 
very  accurate  conclusions  as  to  their  com- 
parative merits,  and  the  results  have  not 
been  stated  with  the  minuteness  which 
would  make  them  a  foundation  for  v^ut- , 


tical  rules.  There  is  a  wide  field  open 
to  the  chemist  and  the  scientific  agri- 
culturist, and  many  important  discoveries 
no  doubt  would  be  the  result  of  patient 
and  accurate  investigation. 

MANURING,  in  horticulture,  requires 
to  be  considered  in  a  somewhat  different 
light  from  that  process  as  applied  to  agri- 
cultural purposes.  This  is  necessary 
because  of  the  variety  of  plants,  possess- 
ing different  constitutional  habits,  to  which 
the  gardener  is  required  to  turn  his  at- 
tention, and  also  because  of  the  different 
results  which  are  expected  in  horticulture 
and  agriculture.  In  preparing  the  pre- 
sent article  the  writer  has  confined  him- 
self to  simple  practical  fiicts,  and  has 
adverted  only  occasionally  to  chemical 
explanations.  In  the  present  state  of  our 
knowledge  of  that  branch  of  inquin^,  im- 
proved as  it  is  since  the  time  of  Davy, 
opinions  are  still  too  vague  and  unsettled 
to  afford  the  cultivator  a  satis&etory  solu- 
tion of  the  physical  problems  suggested 
by  the  commonest  facts  in  the  art  of  ma- 
nuring. 

The  gardener  is  called  upon  to  culti- 
vate species  from  almost  every  kind  of 
soil  on  tiie  sur&ce  of  the  globe,  interme- 
diate between  the  shifting  sands  of  the 
desert  and  the  most  fertile  alluvial  land 
continually  enriched  by  the  decay  of 
vegetable  and  animal  substances.  It  is 
therefore  obvious  that  considerable  cau- 
tion is  requisite  in  applying  manure  and 
in  determining  the  quantity  or  quality 
suited  to  the  respective  constitutions  of 
the  various  subjects  which  the  horticul- 
turist takes  under  his  care.  Thus,  al- 
though many  plants  can  scarcely  receive 
too  much  manure,  others,  such  as  the 
resinous  trees,  are  actually  killed  by  it 

The  kind  of  manure  chiefly  used,  and 
frequeutiy  the  only  kind  procurable  by 
the  gardener,  is  tnat  derived  from  the 
farm-yard ;  consisting  chiefly  of  the  dung 
of  horses  or  of  homed  cattle,  more  or  less 
mixed  with  litter.  Formerly  it  was  very 
generally  the  custom  to  take  advantage 
of  the  heat  resulting  from  the  fermenta- 
tion of  such  dung  in  hot-bed  forcing,  and 
there  are  still  some  objects  for  which 
this  kind  is  found  preferable  [Hot-Bed]  ; 
but  since  the  hot-water  system  of  heatingp 
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has  received  so  many  improvements,  the 
continued  fennentatiou  and  consequent 
degree  of  decomposition  which  dung  un- 
iergoes  in  hot-beds  is  rendered  a  less 
important  means  of  obtaining  artificial 
warmth,  and  consequently  it  becomes  the 
more  important  to  inquire  whether  ma- 
nure is  most  beneficially  applied  in  a 
state  of  decomposition,  as  some  have  ad- 
vocated, or  in  a  state  as  recent  as  pos- 
sible, no  fermentation  being  permitted 
previous  to  its  deposition  in  the  soil. 

It  is  said  that  rotten  dung  contains 
more  kumuSy  weight  for  weight,  than  fresh 
dung.  But  the  experiment,  in  order  to 
be  just,  would  require  to  be  tried  with 
two  equal  quantities  of  fresh  dung,  one 
of  them  being  analyzed  at  the  time,  and 
the  other  after  beins  subjected  to  the 
requisite  degree  of  decomposition;  for 
the  latter  process  will  of  coarse  occasion  a 
diminution  of  weight,  which  ought  to  be 
taken  into  account.  If  the  fertilizing 
power  of  manure  can  be  proved  to  be  in 
proportion  to  the  quantity  of  humm  which 
It  contains,  and  if  the  qnantilv  of  this  be 
as  great  as  in  the  more  bulky  form  of 
unrotten  dung,  the  concentrated  state 
would  certainly  be  preferable,  in  point  of 
economy,  on  account  of  the  saving  in 
labour  and  carriage ;  but  in  the  present 
state  of  knowledge  this  cannot  be  asserted, 
and  until  theories  become  reconciled  with 
each  other,  and  with  experience,  the  lat- 
ter must  form  the  only  safe  guide  in 
practice. 

If  dung  contains  a  large  proportion  of 
litter,  and  particularly  if  the  latter  be  in 
a  dry  state,  it  will  be  advisable  to  sub- 
ject it  in  nearly  all  cases  to  a  moderate 
de^;ree  of  fermentation,  assisted  by  a  suf- 
ficient quantity  of  moisture,  in  order  that 
the  fibre  of  the  straw  may  be  reduced 
into  a  state  permeable  by  the  spongioles  of 
plants,  and  either  become  sumcientiy  dis- 
solved for  affording  nourishment  itself, 
or  serre  in  the  first  instance  as  an  ab- 
sorbent reservoir  for  substances  of  still 
greater  solubility.  Where  such  prepara- 
tion has  not  been  attended  to,  litter  has 
been  frequentiy  observed,  when  turned 
out  of  the  ground  after  a  dry  summer,  to 
be  still  in  a  dry  musty  state,  having  evi- 
dently been  of  littie  benefit  to  the  crop ; 
and  in  the  case  of  many  plants,  which 


require  much  manure,  litter  in  this  state 
would  actually  prove  very  injurious.  But 
if  the  dung  be  what  is  termed  short,  con- 
taining littie  straw,  and  that  well  satu- 
rated with  the  liquid  proceeds  of  the  stalls, 
it  may  be  dug  in  without  fermentation  for 
most  kitchen-garden  crops,  provided  it  is 
well  divided  and  properly  mixed  witii 
the  soil  in  digging  or  trenching  in.  This 
is  necessary  in  all  cases,  but  more  especi- 
ally so  when  the  manure  is  applied  fi^esh : 
for  disease  is  often  induced  by  the  roots 
entering  into  masses  constituted  of  parti- 
cular substances  which  either  wholly  or, 
at  all  events,  too  powerfully  predominate 
over  the  proper  nutritive  solutions. 

But  on  the  other  hand,  if  the  soil  is  of 
a  wet  and  stiff  nature,  then  long  unrotted 
dung  is  most  proper,  because  its  straws 
form  so  many  minute  drains,  which,  to 
speak  technically,  keep  the  ground  open ; 
and  in  such  soils,  by  means  of  littery 
manure  and  drilling,  a  crop  of  potatoes, 
for  example,  can  be  raised  very  superior 
in  quantity  and  quality  to  that  obtained 
from  the  application  of  rotten  dung.  In 
this  case  tiie  previous  reduction  of  the 
fibre  of  the  straw  is  not  requisite ;  for  the 
moisture  of  such  soils  is  sufficient  to  effect 
this  by  degrees,  and  whUst  the  process  of 
growth  is  going  on.  The  autiiori^  of 
Miller  may  be  adduced  on  this  subject : 
in  his  'Gardener's  Dictionary,'  he  ob- 
serves, **  In  very  cold  moist  laiid,  I  have 
fre(j[uentiy  seen  new  horse-dung  buried 
as  It  came  from  the  stables,  and  always 
observed  that  the  crops  have  succeeded 
better  than  where  the  ground  was  dressed 
with  very  rotten  dung." 

On  tiie  other  hand,  dung  that  has  been 
moderately  fermented,  and  frequentiy 
turned  over,  so  as  to  be  easily  cut  with  a 
spade,  is  the  most  proper  for  such  trees 
as  require  manure,  or  for  slow-growing 
crops,  where  the  roots  have  to  remain  for 
years  in  contact  with  it.  If  the  heat 
arisii^  ftom  fermentation  do  not  exceed 
100°  Fahr.,  Sir  Humphrjr  Davy  considers 
that  but  littie  loss  will  arise  from  the  pro- 
cess. With  regard  to  trees  and  many 
perennial  plants,  no  more  injury  would 
be  incurred  by  using  firesh  dung  instead 
of  rotten,  for  the  first  season,  or  rather 
whilst  vegetation  continued  active;  bitf 
after  the  roots  become  nearly  dormail 
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canker  or  diiease  of  some  sort  is  apt  to 
ensue.  The  roots  maj  have  grown  lux- 
nriantly  daring  the  sommer ;  hot  when 
they  are  arreted  by  the  approach  of 
-winter,  decomposition  will  stiU  be  going 
on  amon^  ihe  materials  on  which  they 
&ed,  and  these  materiak  may  perha^  lie 
chemically  changed,  at  all  events  vitiated 
for  the  purpose  of  nourishment,  before  the 
roots  are  again  called  to  action. 

These  remarks  relate  chiefly  to  the  de- 
scription of  manure  which  is  most  gene- 
rally used.  Other  substances  which  are 
or  may  be  successfully  applied  to  promote 
the  growth  of  vegetation  are  exceedingly 
numerous;  and  although  it  would  be  im- 
possible to  particularize  them,  they  may 
nevertheless  be  made  suffidently  known 
by  stating  that  they  consist  of— 

1.  All  animal  substances  without  ex- 
ception. 

2.  The  excrementitious  secretions  of 
an  animals. 

8.  All  kinds  <^  vegetable  substances  in 
one  state  or  another. 

4.  A  few  mineral  substances,  of  which 
one  of  the  principal  is  lime. 

Animal  substonces  are  very  powerful 
manures,  and  require  to  be  attenuated  or 
diluted  before  plants  can  derive  nourish- 
ment from  them,  or  in  &ct  before  either 
Boots  or  tops  can  be  safely  brought  within 
their  contact  If  the  roots  of  a  [dant  be 
wholly  immersed  in  (nl  or  in  blood,  that 
plant  will  be  destroyed.  Blood  is  one  of 
those  liquid  manures  which  is  occasion- 
ally supplied  to  plants  so  situated  as  to 
render  bulky  manure  ini^plicable;  but 
it  should  unquestionably  be  cc^iously 
diluted  with  water.  Oily  manures,  socd. 
as  blubber,  fbr  instance,  which  will  not 
dilute  with  water,  must  be  ^Uvided  by 
earthy  matter  or  other  substances,  by 
"  whi<£  means  a  large  surihce  will  be  ex- 
posed to  atmospheric  agency.  Oil  is 
impervious  to  air  and  water ;  and  it  may 
be  taken  as  a  ^neral  rule,  that  all  sub- 
stances impervious  to  these  elements  are 
unfit  for  the  purpose  of  vegetable  nou- 
rishment, and  must  therefore  be  subjected 
to  some  mode  of  deomiposition  in  order 
to  render  them  available.  Supposing  a 
mass  of  mly  substance  equal  to  one  cubic 
ibot  were  isolated,  the  sur&oe  exposed  to 
the  oxygen  of  the  air  (by  which  soluble 


matter  in  such  substances,  according  to 
Sir  Humphry  Davy,  is  produced)  is  864 
square  inches.  If  however  this  mass  be 
separated  by  an^  substance  suffieiently 
porous  to  admit  air,  such  as  earth,  the  air 
will  pervade  every  interstice,  and  the  re- 
quisite decompositicm  will  be  n^dly 
brought  about  Bones  are  another  fbrm 
of  animal  matter  much  employed,  and  of 
considerable  ener^,  especially  in  cal- 
careous soils,  provided  they  are  reduced 
into  small  fragments  and  fevnented  be- 
fore being  used.  Grardeners  often  use 
them  in  mat  state  for  fordng  strawlxa*- 
ries,  and,  reduced  to  dust,  as  a  t(^>-dre8&- 
ingfor  lawns. 

The  liquid  portions  of  excrementitioiis 
manure  likewise  require  either  to  be. 
diluted  with  water  or  to  receive  an  ad- 
mixture of  soil  before  they  are  broug^- 
in  contact  with  the  roots  of  plants.  In 
the  case  of  trees  with  roots  lying  deep  in 
the  ground,  such  dilution  is  not  always 
necessary;  but,  generally  speaking,  ad- 
herence to  the  rule  is  advisable. 

Sir  Humphry  Davy  recommends  cover- 
ing dead  animals  with  five  or  six  times 
their  bulk  of  soil  mixed  with  one  part  of 
lime.  This,  when  mixed,  it  may  be  ob- 
served, will  still  form  a  very  strong 
manure,  and  for  some  plants  much  too 
strong;  but  for  such  as  the  vine  it  will 
form  a  valuable  cmnpost,  particularly  if 
broken  bones  are  mixed  with  it 

Manures  derived  from  the  vegetable 
kingdom  require  littie  preparation  if  they 
consist  of  such  plants  as  are  chiefly  paren- 
chymatous, sudi  as  the  brassica  tribe; 
their  substance  is  easily  soluble,  and  they 
may  therefore  be  turned  fresh  into  the 
soil.  The  period  of  their  ffrowth  when 
this  is  most  benefidaUy  performed  is  be- 
fore they  run  to  seed  Weeds  may  even 
be  used  with  great  advantage,  if  properly 
prepared;  but  bad  consequences  may  re- 
sult from  their  seeds  rendering  the  ground 
foul,  and  thus  occasioning  much  expendi- 
ture of  labour  to  extirpate  them  again. 
Seeds,  it  is  well  known,  will  not  ger- 
minate without  air;  but  with  this,  and 
sufficient  heat  and  moisture,  nothii^  can 
prevent  them  from  germinating.  'Diefe- 
fore  if  weeds  be  thrown  into  a  heap  and 
turned,  whilst  at  the  same  time  fermenta-. 
tion  is  encouraged  till  the  heat  is  frilly 
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eqoal  to  ibat  which  would  naturally  cause 
lie  germisation  of  the  seeds,  taking  care 
that  the  outside  be  tamed  into  the  centre, 
DO  danger  will  arise  from  using  sach 
mamiTe  ^fter  the  process  has  hem  con- 
tinued sufficiently  long  for  the  germina- 
tion of  the  slowest  ye^tating  seeds  which 
the  heap  may  contain,  because  under 
these  carcmnstanoes  the  young  plants  will 
oe  continually  perishing  as  the  heap  is 
turned  oyer  n-om  week  to  week.  There 
are  many  aquatic  plants  that  will  not 
grow  on  dry  ground,  and  a  preparation 
similar  to  the  aboye  is  not  essential  ibr 
tibe  porpose  of  killing  their  seeds  before 
their  a^lication  to  dr^  ground,  whidi  is 
not,  as  it  were,  their  proper  element. 

Teast  is  a  powerM  yegetable  manure, 
esp^ally  if  employed  in  a  state  of  pntre- 
&ction ;  but  it  requires^  be  dilutea  with 
water  till  it  appears  of  the  colour  of  yery 
small  beer.  Applied  in  that  state,  it  has 
extraordinary  power  in  stimulating  the 
powth  of  annual  crops  of  all  kinds ;  but 
Its  effects  are  by  no  means  permanent ; 
far  lawns  howeyer  it  is  a  restoratiye 
mannre  of  great  yalue.  The  same  may 
be  said  of  malt-dust 

'  It  is  obseryed  by  Sir  Humphry  Dayy 
tint  mere  woody  fibre  seems  to  be  the 
only  y^etable  substance  that  absolutely 
leqmres  fermentation  to  render  it  nutri- 
ttye  to  plants;  and  he  instances  tanners' 
f^ent  Imrk  as  a  substance  yery  absorbent 
amd  retentiye  of  moisture,  yet  not  pene- 
traUe  by  the  roots  of  plants ;  or  it  might 
lather  haye  been  said,  not  ci^ble  of 
afibrding  nourishment,  from  the  pre- 
dominance of  some  noxious  principle, 
which  requires  to  be  decomposed;  for 
when  this  prindple  is  broken  down  by 
fermentation,  plants,  as  may  be  obseryed 
in  bark-beds,  root  yery  readily  in  tan. 
This  deleterious  principle  is  the  tannin 
idiieh  bark  contains,  ana  the  reason  of  its 
noxious  effects  upon  plants  is  that  it  pre- 
cipitates the  azotized  matter  in  which  roots 
abound,  and  the  presence  of  which,  in  an 
or|;amzable  stat^  is  indispensable  to  the 
existence  of  roots.  (Payen,  in  Arm.  &., 
new  series,  iii.  18.)  Inert  peaty  matter 
is  a  substiaice  of  the  same  kmd,  and  will 
remain  for  years  exposed  to  air  and  water 
without  undergoing  change.  When  peat 
becomes  inert,  it  is  in  yain  to  attem|i  to 


^w  any  sort  of  plant  in  it ;  but  nothing 
IS  more  certain  than  that  if  dndned  <^ 
stagnant  moisture  and  mixed  with  lime 
andf  dung,  it  will  become  yery  fertile  for 
most  crops.  It  often  happens  that  peat  or 
bog-mould,  frequently  procured  at  a  great 
expense  for  ijnerican  plants,  b^somes 
inert:  in  such  cases  a  good  result  would 
be  obtained  by  turning  out  the  peat  and 
mixing  it  up  in  a  heap  wi^  a  quantity  of 
leayes  or  fresh  litter  sufficient  to  promote 
a  moderate  degree  of  fermentation;  then, 
as  in  the  case  of  tan,  it  will  afford  nou- 
rishment, and  will,  fnnn  astate  of  useless* 
ness,  become  yaluable. 

Of  mineral  manures,  lime  is  the  most 
useful.  It  is  not  recommended  for  soils 
that  contun  a  large  proportion  of  soluble 
yegetable  matter ;  but  it  produces  excel- 
lent effects  in  such  as  abound  in  inert 
yegetable  fibre.  Gypsum,  which  is  fbund 
in  the  ashes  of  grasses,  is  a  good  manure 
for  lawns. 

Common  salt  is  sometimes  employed  in 
minute  portions,  especially  in  combination 
with  yegetable  matter,  in  the  instance  of 
sea-weeds,  in  which  case  it  is  found  ol 
good  quality  for  fhdt-trees  and  kitchen- 
garden  crops ;  but  yegetable  life  is  cer- 
tainly destroyed  by  it,  if  applied  in  any 
considerable  quantity.  Exceptions  may 
be  noticed  in  the  case  of  marme  plants ; 
the  Samphire  (Crithmum  maritimum), 
for  example,  requires  it  when  cultiyated 
in  inland  districts ;  and  this  is  also  true 
of  the  yegetable  inhabitants  of  the  great 
salt  plains  of  Asia.  Wood-ashes,  which 
consist  principally  of  yegetable  alkali 
united  to  carbonic  acid,  are  a  good  ma- 
nure, but  of  short  duration,  and  they 
leaye  peaty  soil  in  a  worse  state  than  be- 
fore their  application.  The  burning  of 
such  soil  cannot  therefore  be  too  much 
reprehended,  although  strongly  adyocated 
by  some  who  haye  been  led  away  by  the 
immediate  result  of  one  or  two  enormous 
crops.  The  application  of  dung  and 
lime,  of  composts  of  clay,  marl,  scourings 
of  ditdies,  &c.,  would  render  pieat  per- 
manently fertile :  more  especially  so  when 
draining  is  judiciously  attended  to. 

Thero  is  no  considerable  number  of 
plants  to  which  manure  is  projudidal. 
Coniferous  species  of  all  kinds  are  affected 
most  injuriously  by  it,  and  it  requires  to 
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oe  given  very  sparingly  to  all  trees  which 
yield  gum  in  their  bark,  especially  stone- 
iniitSi  such  as  cherries,  plums,  peaches, 
and  nectarines.  To  many  however  it 
appears  to  be  useless;  orchidaceous 
plants,  for  instance,  which  it  is  now  the 
mshion  to  cultivate  so  extensively,  seem 
insensible  to  its  application  in  any  form 
yet  thought  of;  and  American  plants  in 
general  scarcely  require  it,  unless  the 
peat  in  which  they  are  grown  be  regarded 
as  a  kind  of  manure. 

MARKETS,  AGRICULTURAL.— 
The  more  numerous  markets  are  in  any 
well  cultivated  country,  provided  they 
are  at  a  sufficient  distance  not  to  interfere 
with  each  other,  and  on  different  days  of 
the  week,  the  greater  saving  there  is  of 
time  and  labour  of  conveyance.  Grood 
roads  or  navigable  rivers  are  of  great  im- 
portance to  a  market-town ;  and  if  ^ere 
are  mills  in  the  neighbourhood,  where 
corn  can  be  ground,  they  will  increase 
the  advantage  to  the  fkrmer  by  causing  a 
regular  demand  above  what  the  imme- 
diate consumption  of  the  place  may  re- 
quire. 

The  vicinity  of  a  good  market,  where 
«very  kind  of  agricultural  produce  will 
always  find  purchasers  at  a  feir  price, 
gjreatiy  adds  to  the  value  of  a  farm,  espe- 
cially if  good  roads  lead  to  it ;  and  the 
advantage  is  the  greater  if  it  be  a  popu- 
lous town,  which  not  only  consumes  much 
produce,  but  from  which  various  kinds  of 
manure  may  be  brought  by  the  teams 
which  have  carried  the  produce  to  mar- 
ket It  is  this  which  so  much  enhances 
the  rent  of  land  near  London  and  all 
great  cities,  and  makes  the  agriculture 
there  approach  nearer  to  horticulture, 
which  entirely  depends  on  extraneous 
manure. 

Few  things  are  so  bulky  as  com:  a 
sack  weighing  240  lbs.  when  brought  to 
market  may  he  worth  a  guinea  or  thirty 
shillings,  but  if  it  is  carried  fifty  miles  to 
a  market,  the  net  value  will  be  much  re- 
duced; and  if  at  that  market  there  is  no 
demand  beyond  what  is  required  for  the 
immediate  neighbourhood,  and  no  means 
of  exportation,  a  very  small  surplus  will 
glut  i^  and  reduce  the  price  still  lower. 
The  nature  and  situation  of  the  markets 


are  conse^uentiy  a  most  important  consi- 
deration m  any  agricultural  enterprise. 
Where  markets  are  very  distant,  the  only 
profitable  produce  is  live-stock,  which  can 
be  driven  a  long  way  at  a  small  expense. 
All  countries,  however  fruitAil  the  seal, 
which  are  thinly  peopled,  and  have  no 
ready  markets  for  com,  must  necessarily 
remain  in  pasture  or  be  uncultivated.  An 
increase  in  the  population  and  the  esta- 
blishment of  manufkctures  give  rise  to  an 
increased  number  of  markets,  and  bring 
more  land  into  a  state  of  profitable  culti- 
vation as  arable  land.  If  a  regular  supply 
of  food  is  essential  in  a  mannfiictnnng 
population,  so  the  demand  for  it  causes 
more  to  be  produced.  A  regular  supply 
to  the  markets  keeps  prices  regular,  fluc- 
tuating only  accoraing  to  the  abundance 
or  scantiness  of  the  crops. 

It  is  for  the  general  advantage  that  the 
fiirmers  should  bring  their  com  in  regu- 
larly, without  speculating  on  a  rise  or  &11 
of  prices.  As  a  general  principle,  a  fiir- 
mer  should  thrash  his  com  at  a  time  when 
the  work  out  of  doors  is  less  important,  or 
when  the  weather  is  unfavourable  for  it 
He  must  do  so  whenever  the  fodder  for 
his  cattie  ^minishes,  and  a  fresh  supply 
of  straw  is  required :  and  as  soon  as  the 
grain  is  in  sufficient  quantity  to  require  a 
team  to  take  it  to  market,  it  should  be 
sold.  But  many  circumstances  may  make 
this  regular  course  inconvenient  There 
'may  not  always  be  a  demand  for  the  ar- 
ticle ;  and  if  a  sale  is  forced,  a  diminution 
in  the  price  must  be  submitted  to.  In 
some  situations  purchasers  cannot  always 
be  found,  at  any  price,  and  a  granary  to 
store  com  in  becomes  indispensable.  In 
commercial  countries  there  are  always 
speculators  in  com,  who  make  their  profit 
by  buying  and  selling  the  commodity. 
The  former  is  tempt^  to  withhold  his 
com  when  the  price  is  low,  in  order  to 
have  a  greater  profit  when  it  rises ;  and, 
to  a  certain  degree,  he  is  justified  in  doing 
so :  but  if  he  speculates  on  his  own  corn, 
when  he  can  obtain  a  fair  price  for  it, 
he  becomes  a  merchant,  as  much  as  if  he 
purchased  to  sell  at  a  profit  When  there 
IS  a  good  market  at  hand,  the  produce  of 
^e  mrm  should  be  regularly  sold,  so  as 
to  give  the  fisinner  a  constant  supply  of 
money  fi>r  his  operations,  besides  a  por- 
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tion  set  apart  for  the  rent  and  other  rega- 
tar  payments.  In  this  way  he  will,  at  the 
end  <»  the  year»  haTe  luad  the  average 
IMice,  without  risk  and  without  specula^ 
tion ;  and  by  a  little  caution  he  may  ob- 
tain somewhat  more  than  a  mere  average, 
mrovided  he  has  alwa^  more  money  at 
hand  than  his  immediate  wants  require, 
and  is  never  forced  to  sell. 

In  order  that  the  firmer  may  not  be 
imposed  u^n,  he  must  either  make  him- 
self acquainted  with  the  transactions  in 
diffident  neighbouring  markets,  or  he 
must  rely  on  the  honesty  and  judgment 
of  an  agent,  whose  business  it  is  to  attend 
maritets  and  buy  and  sell  for  others. 
These  men  are  generally  called  salesmen 
or  foctors;  and  when  their  character  for 
honesty  is  established,  the  small  sum 
which  is  paid  them  on  the  sales  will 
generally  be  found  to  be  folly  compen- 
asted  by  the  advantage  which  their  know- 
led^  OT  the  markets  and  of  the  quali^ 
of  the  articles  ^ves  them.  This  is  parti- 
enlarly  the  case  in  the  buying  and  selling 
of  live  stock,  which  re(|uires  much  more 
knowledge  and  expenence  than  most 
other  articles.  The  people  whom  Ihe 
former  has  to  deal  with  in  foirs  and  mar- 
kets have  generally  a  thorough  knowledge 
of  the  real  value  of  the  articles  offered  for 
sale,  by  constantly  frequenting  markets, 
and  oonfoung  their  attention  to  buying 
and  selling  only.  The  former  is  there- 
fore seldom  a  match  for  the  dealer,  and 
will  fold  it  his  interest  to  employ  a  per- 
son equally  skilled  in  these  matters.  The 
former  would  lose  too  much  valuable  time, 
and  be  led  to  unnecessary  expense,  if  he 
attempted  to  obtain  the  requisite  know- 
ledge, by  frequenting  different  and  dis- 
tant markets,  as  the  dealers  do. 

Notwithstanding  this,  a  certain  know- 
ledge of  markets  and  prices  is  necessary 
to  enable  a  former  to  detect  imposition 
or  ignorance  in  the  person  he  employs ; 
and  the  occasional  attendance  at  foirs  and 
markets  is  indispensable  to  obtun  this 
knowledge. 

When  the  whole  bulk  of  die  articles  to 
be  sold  is  brought  into  the  market  and 
eiqKMed  for  sale,  the  market  is  called  a 
pitched  market ;  when  only  a  small  por- 
tion is  brou^t,  to  show  the  quality  of  the 
whole,  it  is  called  a  sainp2e  market  Eadi 


has  its  peculiar  advantages  and  inconve* 
niences.  In  a  pitched  market  the  buyer 
sees  what  he  purchases,  and  can  tho- 
roughly examine  it;  he  may  therefore  be 
induced  to  offer  a  more  liberal  price.  Bat 
it  often  happens  that  he  has  to  carry  a 
load  away  by  the  same  road  by  whidi  it 
was  brought ;  the  sacks  also  bave  to  be 
returned,  which  causes  frequent  migf^y^ff 
and  losses ;  and  there  is  an  evident  waste 
of  time  and  labour.  When  the  article  is 
sold  by  sample,  there  is  more  reliance  on 
the  honesty  of  the  seller,  and  the  binrer 
naturally  keeps  on  the  safe  side,  by  offer- 
ing somewhat  less,  as  a  kind  of  insurance 
against  slight  deceptions.  The  buyer 
keeps  half  the  sample  and  the  seller  the 
other,  that  they  may  be  compared  with 
the  bulk  in  case  of  any  dispute.  The 
seller  sends  the  article  sold  on  a  day 
agreed  upon ;  and  if  it  is  com,  the  sacks 
are  brought  back  when  the  waggon  or 
cart  returns  home.  The  price  is  usually 
paid  on  the  next  market-day.  In  verv 
large  dealings  the  selling  by  sample  is 
generally  adonted;  small  quantities  are 
usually  pitched. 

Great  inconvenience  arose  formerly 
from  the  various  measures  used  in  dif- 
ferent markets;  and  dealers  required 
tables  to  reduce  them  to  one  standard. 
The  law  which  has  established  one  uni- 
form standard  of  wdghts  and  measures 
has  removed  all  difficidty ;  and  the  rapid 
and  frequent  communications  whidi  now 
take  place  between  the  great  towns  and 
every  inhabited  spot  in  the  kingdom  have 
made  prices  much  more  nearly  alike,  for 
all  articles  of  general  necessity  in  all 
parts  of  Great  Britain,  than  in  any  other 
country ;  and  the  prices  in  the  markets  of 
the  great  towns  differ  so  littie,  that  in  the 
country  these  are  generally  regulated  by 
those  of  London,  Liverpool,  or  Edin- 
burgh. Eiveryformerwho  cultivates  land  . 
to  any  extent  must  attend  to  the  fluctua« 
tions  of  the  markets,  and  his  operations 
may  be  much  influenced  by  the  compara- 
tive prices  <^  different  kinds  of  grain. 

MARL,  an  earthy  substance  found  at 
various  depti^  under  the  soil,  and  exten- 
sively used  for  tiie  improvement  of  land. 
It  consists  of  calcareous  and  ar^llaceooi 
earth  in  various  proportions,  and  as  thl 
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ibrmer  or  the  latter  prevailg,  so  it  is 
beneficiidly  employed  on  clays  or  sands. 
TTiere  are  several  distinct  sorts  of  marl — 
clay  marl,  shell  marl,  slate  marl,  and 
stone  marl.  The  clay  marl  has  probably 
been  formed  by  the  slow  deposition  of 
clay  suspended  in  water  and  mixed  with 
the  particles  of  decomposed  shells.  When 
these  shells  have  retained  their  form,  or 
appear  in  fragments  in  the  marl,  it  is 
called  shell  marl.  A  considerable  com- 
pression and  a  complete  decomposition  of 
the  shells  form  slate  marl  and  stone  marl. 
The  effect  of  marl  is  the  same  as  that  of 
clay  and  chalk  upon  sandy  soils;  on 
heayy  soils  its  effect  is  proportioned  to 
the  quantity  of  calcareous  earth  which  it 
contains.  The  peculiar  advantage  of 
marl  is  its  readily  crumbling  to  powder 
by  the  effect  of  air  and  moisture.  If  it  is 
too  compact  to  dissolve  under  these  in- 
Huences,  it  can  only  be  made  useful  by 
burning,  and  in  this  case  it  is  only  a  sub- 
stitute for  lime,  its  value  depending  on 
the  proportion  of  calcareous  earth  in  the 
marl.  To  ascertain  this  proportion,  the 
marl  is  thoroughly  dried  over  the  fire  and 
pulverized ;  a  certidn  quantit]^  is  weighed 
and  put  into  a  cup  *,  diluted  nitric  acid  or 
strone  vinegar  is  poured  slowly  upon  it, 
out  or  a  vessel  containing  a  known  quan- 
tity, until  all  effervescence  ceases.  A 
quantity  of  the  acid  equal  to  that  which 
has  been  used  is  placed  in  a  cup,  and  fine 
marble  dust  is  gradually  put  into  this, 
fVom  a  certain  quantity  which  has  been 
weighed,  as  long  as  any  effervescence  ap- 
pears. The  weight  of  the  marble  dust 
used  for  this  purpose  evidently  gives  the 
quantity  of  calcareous  earth  in  tiie  marl, 
since  it  takes  the  same  quantity  of  acid 
to  dissolve  it. 

Marl  is  often  found  very  near  the  sur- 
face, so  as  to  mix  with  the  soil  in  plough- 
ing; but  unless  there  be  a  sufficient  depth 
of  soil  above,  its  presence  does  not  indi- 
cate great  fertility.  It  is  generally  best 
when  found  at  a  moderate  aepth,  so  as  to 
be  readily  dug  out  and  carted  on  the  ad- 
jacent lands.  In  Norfolk,  where  a  marl 
containing  a  large  proportion  of  clay  is 
found  in  many  places  under  a  light  soil, 
it  is  frequentiy  spread  over  the  surfece  at 
the  rate  of  two  or  three  hundred  cart- 
loads per  acre.    This  dressing,  joined  to 


under-draining,  makes  a  wonderful  ini' 
provement  on  soils  which  before  were 
scarcely  worth  cultivating,  owingto  their 
being  loose  and  wet  in  winter.  The  day- 
marl  makes  them  retain  sufficient  mois* 
ture,  while  the  superfluous  water  is  car- 
ried off  by  the  drains. 

Marl  being  often  found  with  blue  veins 
through  it,  a  marbled  earth  containing^ 
sulphate  of  iron,  or  vitriol,  has  sometimes 
be^  mistaken  for  it;  but  this,  £eu-  from 
being  useful,  is  quite  the  reverse,  for  ml- 

Shate  of  iron  in  any  quantities  will  pro- 
uce  absolute  sterility  in  a  soil.  The 
nature  of  marl  can  always  be  detected  by 
pouring  a  littie  vinegar  on  it ;  if  it  docs 
not  effervesce,  it  is  onl^  clay,  and  proba- 
bly contains  iron,  which  is  readily  dis- 
covered by  the  red  colour  on  burning  a 
portion  in  Uie  fire,  or  by  mixing  it  with 
water  and  then  adding  an  infusion  of 
gall-nuts  in  the  strained  liquor:  the  blade 
colour  immediately  detects  the  sulphate 
of  iron. 

Marl  when  put  fresh  upon  the  land 
requires  some  time  in  order  to  become  ef- 
fective. It  should  therefore  be  laid  on 
the  sur&ce  and  spread  before  winter, 
leaving  it  there  for  a  considerable  time 
before  it  is  ploughed  in.  It  is  most  ad- 
vantageous to  put  it  on  the  land  when  it 
is  in  grass,  and  to  roll  and  harrow  it 
repeatedly,  in  order  to  expose  it  to  the 
effect  of  the  air  and  rains.  Alternate 
frosts  and  thaws  greatly  asast  its  pul- 
verization. 

Too  much  marl  may  be  put  upon  land, 
and  it  is  better  to  repeat  the  marling 
after  a  few  years  than  to  put  on  a  great 
quantity  at  once.  The  proper  dose  de- 
pends on  the  nature  of  the  K>il  and  that 
of  the  marl.  Sand  will  take  a  very  large 
quantity  of  clay  marl;  but  even  shell 
marl  should  be  put  cautiously  on  clay 
soils ;  they  may  not  always  be  improved 
by  a  great  addition  of  calcareous  matter, 
'niere  is  no  greater  mistake  than  to  ima- 
gine that  marl  is  a  substitute  for  dung. 
Light  land  which  has  been  marled  be- 
comes less  hungry,  and  marl  will  make 
dung  go  further,  but  it  will  not  act  wdl 
on  a  poor  soil  without  dung ;  and  if  the 
land  is  severely  cropped  ^^r  marling, 
and  not  sufficientiy  recruited  with  enrich- 
ing manures,  it  will  be  sooner  exhausted 
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than  if  it  had  not  been  marled ;  for  mari, 
like  lime,  renders  soluble  the  natural 
humns  in  the  soil. 

It  is  very  easy  to  jud^  of  the  value  of 
any  marl  on  a  given  soil  when  the  pro- 
portion of  calcareous  earth  and  clay  in  its 
composition  has  been  ascertainecL  We 
have  only  to  consider  what  improvement 
will  be  produced  in  the  texture  by  the 
addition  of  so  much  lime  and  so  much 
clay.  The  advantage  of  marl  over  pure 
chalk  is  only  that  it  is  more  readily  pul- 
verized ;  but  wherever  chalk  can  be  had 
at  an  equal  expense,  it  is  &r  more  efifec- 
tnal  and  of  longer  duration  on  clay  soil 
than  the  best  marl.  On  sands  it  may  be 
different,  and  the  &t  marls  containing 
much  unctuous  clay  are  preferable  from 
their  binding  nature. 

An  excellent  use  of  marl  is  in  forming 
composts  with  dun^  and  peat  earth.  It 
is  laid  in  layers  with  the  dung  and  peat, 
and  if  the  heap  is  well  soaked  with  urine 
or  the  washings  of  stable-yards,  it  will 
in  a  short  time  become  a  most  valuable 
manure  for  all  kinds  of  soils.  Many 
peat-bogs  are  formed  on  a  marly  bottom ; 
where  this  is  the  case,  and  it  can  be 
drained,  or  the  water  got  rid  of  in  any 
way,  the  marl,  when  laid  on  the  surface, 
consolidates  the  peat  by  its  pressure,  and 
soon  makes  it  capable  of  producing  good 
herbage  by  converting  it  into  a  rich  ve- 
getable mould. 

The  expense  of  marling  land  can  only 
be  calculated  when  the  distance  of  the 
marl  and  the  depth  from  which  it  is 
raised  are  known ;  when  it  lies  in  a  sub- 
stratum under  the  land,  it  is  generallv 
the  cheapest  plan  to  open  a  pit  in  each 
field ;  for  the  carriage  of  the  marl  is  the 
chief  expense.  Wi&n  a  distance  of  two 
hundred  ^ards  from  the  pit,  it  is  found 
by  experience  that  the  cheapest  way  of 
putting  it  on  the  land  is  b^  means  >  of 
men  wheeling  it  in  barrows  with  the  help 
of  planks,  as  is  done  in  digging  canals 
and  other  similar  public  works. 

MAY-WEED  (Anthemis  arvensiSf  or 
Wild  Chamomile),  a  troublesome  weed 
in  com,  which  is  difficult  to  eradicate,  as 
it  is  propagated  both  by  seed  and  by  the 
low  running  branches  which  strike  into 
tlic  soil  and  take  root   It  flowers  in  May, 


as  its  name  denotes,  and  sheds  its  seed 
long  before  the  com  is  reaped.  The 
only  certun  mode  of  extirpating  it  is  by 
great  care  in  clearing  the  land  when  it  is 
fallowed  or  prepared  for  turnips,  plough- 
ing it  in  as  soon  as  the  flowers  appear, 
and  never  allowing  it  to  go  to  seed.  In 
the  alternate  system  it  is  soon  got  rid  of 
bv  the  hoeing  of  the  green  crops ;  clover 
also  kills  it  when  the  land  is  in  good 
heart,  and  in  the  convertible  husbandry 
it  is  destroyed  while  the  land  is  in  graas, 
and  mown.  It  is  a  sure  si^  of  a  slovenly 
husbandry  when  the  land  is  covered  with 
May-weed.  It  often  infests  fkrms  which 
have  been  neglected  by  out-going  tenants, 
and  it  is  indSpensable  to  get  rid  of  it  be- 
fore any  attempt  at  improvement  is  made. 
A  good  clean  fallow  is  the  surest  means 
of  destroying  this  as  well  as  all  other  an- 
nuals :  by  repeated  harrowings  the  seeds 
are  first  brought  to  the  sui%u^,  where 
they  vegetate,  and  are  afterwards  de- 
stroyed. The  time  to  do  this  is  in  dry 
weather  interspersed  with  occasionid 
showers,  as  in  the  months  of  April,  May, 
and  June. 

MEADOWS  are  properly  low  grounds 
on  the  banks  of  rivers,  which,  being  kept 
moist  by  their  situation,  and  also  occa- 
sionally flooded  by  the  rise  of  the  waters, 
are  best  adapted  for  the  growth  of  grass, 
and  are  generally  mown  for  hay.  Some 
meadows  of  gre^t  extent,  belonging  to  a 
community  or  district,  in  which  every  in- 
habitant has  a  right  to  send  his  cattle  to 
graze,  under  certain  regulations,  are  never 
mown. 

When  the  number  of  those  who  have 
a  right  of  common  pasture  is  not  very 
great,  they  frequently  agree  amon^  them- 
selves to  abstain  from  depasturing  the 
meadows  in  spring,  and,  dividing  them 
into  portions,  each  makes  hay  of  his 
share ;  after  which  the  cattle  are  admitted 
in  common  for  the  remainder  of  the 
season.  Thus  a  common  meadow  is  con- 
verted into  a  Lammas  meadow,  that  is,  a 
meadow  which  becomes  a  common  pas- 
ture after  the  1st  of  August,  this  being 
the  tune  when  it  is  supp<^ed  that  all  the 
hay  has  been  made  and  secured. 

When  meadows  are  private  property 
they  become  much  more  valuable.  The 
s2 
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flooding  is  encouraged  or  prevented  ac- 
tording  to  circumstances,  and  in  many 
eases  artificial  irrigation  is  adopted.  [Ir- 
>iaATioM.]  If  they  are  exposed  to  be 
9)0  often  inundated,  they  are  protected  by 
Jmis  and  sluices. 

The  herbage  of  low  wet  meadows  is  ge- 
nerally coarser  and  less  nutritious  than  that 
of  those  which  lie  higher :  hence  upland 
hay,  as  it  is  called,  is  preferred  for  the 
better  sort  of  cattle.  Good  grass  land,  to 
which  the  floods  never  rise,  is  often  called 
meadow  land  when  the  natural  herbage 
is  permanent,  and  frequently  made  into 
hay. 

Upland  meadows  are  very  valuable 
wherever  there  is  a  demand  for  ^ood  hay. 
A  considerable  degree  of  attention  is  re- 
quired to  make  mem  most  productive. 
Not  being  annually  recruited  by  flooding, 
they  wotdd  soon  degenerate  if  some  pains 
were  not  taken  to  keep  up  their  natural 
fertility.  This  may  be  done  in  various 
ways :  the  most  obvious  is  to  recruit 
them  frequently  with  the  richest  animal 
and  vegetable  manure,  which,  being 
spread  over  the  sur&ce  at  a  time  when 
showers  are  abundant,  that  is,  either 
early  in  spring  or  immediately  after 
midstimmer,  is  washed  down  to  the  roots 
of  the  grass.  A  n^id  growth  is  thus 
produced,  which  is  soon  perceived  by 
comparing  the  appearance  of  a  meadow 
which  has  been  manured  with  that  of 
one  left  in  its  natural  state.  It  has  been 
asserted  by  many  agricultural  authors 
that  the  produce  of  hay  is  greater  when 
the  meadows  are  mown  every  year,  pro- 
vided they  be  occasionally  manured,  than 
when  mown  and  depastured  alternately. 
But  the  productiveness  of  a  meadow  de- 
pends entirely  on  the  drcumstances  of 
Boil  and  situation.  A  meadow,  the  soil 
of  which  is  naturally  of  a  rich  nature, 
and  adapted  to  produce  fine  grasses,  may 
be  mown  year  after  year  without  any 
perceptible  change  in  the  quality  of  the 
hay;  while  another  of  inferior  quality 
lequires  to  be  occasionally  cropped  close, 
iO  check  the  growth  of  tiie  coarser 
grasses,  and  to  allow  the  finer  to  rise. 
As  to  the  efiFeot  of  taking  off  the  hay  by 
mowing  it,  compared  wim  that  of  the  bite 
of  cattle,  there  is  little  difference,  except 
that  in  pasturing  the  grass  is  repeatedly 


croi^)ed  close  to  the  ground  as  soon  bb  it 
rises  to  such  a  height  that  the  teeth  of 
the  cattle  can  sever  it.  It  consequentlj 
spreads  by  the  roots,  and  the  pile  becomes 
closer. 

The  urine  of  the  cattle  greaty  pro- 
motes luxuriant  vegetation  in  rainy  wea- 
ther, but  in  hot  dry  weather  it  does 
more  harm  than  good.  The  dung,  when 
dropped  on  the  grass,  is  of  little  or  no 
value  compared  with  what  it  would  be  if 
miled  up  with  straw,  earth,  or  peat, 
or  difiused  through  water  in  a  tank. 
It  is  therefore  an  excellent  practice  to 
employ  women  and  children  to  collect 
the  fresh  dung  in  the  pastures,  and  to 
carry  it  to  a  heup  of  earm,  where  it  may 
be  covered  up,  or  to  a  tank,  where  it  may 
be  diluted  with  water. 

Of  late  years  the  practice  of  soilina  has 
been  extensively  adopted ;  that  is,  aU  the 
grass  is  mown  and  carried  every  day  in 
a  green  state,  to  cows  or  horses  tiea  up 
in  a  stable.  By  this  means  all  the  advan- 
tage of  mowing  for  hav  is  obtained,  be- 
sides an  abundant  supply  of  rich  manure, 
which  can  be  applied  to  the  land  in  a 
liquid  and  diluted  state,  when  its  effect  is 
powerM  and  certidn.  So  much  more 
fodder  is  produced  from  tiie  land  by  the 
system  of  soiling,  that  arable  fields  are 
converted  into  artificial  and  temporary 
meadows,  in  which  tiie  different  species 
of  grasses  are  sown,  in  order  to  be  cut 
green  or  made  into  hay ;  and  when,  from 
me  nature  of  the  soil,  l^e  herbage  de^ 
nerates,  the  field  is  ploughed  up  again, 
gr^tly  improved  by  this  change  of  culti- 
vation.   [Grass  Land.] 

When  a  natural  meadow  has  been 
neglected,  and  the  grass  is  of  an  inferior 
quality,  and  mixed  with  rank  weeds  and 
moss,  it  requires  much  care  to  restore  it 
to  its  original  fertility.  In  most  cases 
the  shortest  metiiod  and  the  best  is  to 
plough  it  up,  dean  and  manure  it  during 
a  course  of  tillage,  without  taking  very 
exhausting  crops  from  it,  and  then  to  Uy 
it  down  agsdn  in  a  clean  and  enriched 
state,  by  sowing  the  best  sort  of  grass 
seeds ;  or,  which  is  preferable,  by  inocn 
lating,  or  planting  in  it  small  tufts  of 
grass  from  some  rich  meadow,  which  will 
soon  increase,  and  produce  a  new  and 
improved  sward.    But  where  the  soil  is 
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a  Tcsj  stiff  clay,  irith  only  a  small  depth 
of  good  mould  over  it,  there  is  some  dan- 
ger in  breaking  the  old  sward,  for  it  will 
take  a  long  time  and  much  manure  to  re- 
prodnce  a  proper  covering  of  grass.  In 
tins  case  It  is  a  preferable  practice  to 
scarify  the  meadow,  by  means  of  instru- 
ments which  do  not  go  deep,  but  only  tear 
up  the  sor&ce.  If  this  is  done  early  in 
spring,  when  the  ground  is  mcnst,  and  the 
whole  surface  is  brought  to  resanble  a 
fidlow  field,  good  grass  seeds  may  be  im- 
mediately sown.  If  rich  manure,  mixed 
with  lime  or  chalk,  is  then  spread  over 
the  land,  and  the  whole  well  harrowed 
and  rolled,  the  old  and  young  grass  will 
spring  up  together,  and  wow  a  wonderfhl 
improvement  in  a  veij  few  months.  It 
is  prudent  to  mow  this  renovated  mea- 
dow before  the  seeds  of  the  grasses  are 
formed,  contrary  to  a  common  notion  that 
in  a  thin  meadow  the  seed  should  be  al- 
lowed to  shed,  in  order  to  increase  the 
number  of  plants.  The  notion  is  good, 
but  it  should  be  done  by  sowing  seed 
which  has  been  produced  on  other  ground : 
for  the  ripening  of  the  seed  tends  to  ex- 
haust the  soil.  If  the  grass  be  cut  be- 
fore the  flower  is  fiided,  the  roots  will 
soon  spread,  and  produce  a  new  and  im- 
proved swanL 

It  must  be  observed  that  it  is  not  in- 
different what  cattle  are  turned  into  the 
meadow  after  hay-making.  Horses  inva- 
riably produce  coarse  weeds  by  tiieir 
dung  and  urine ;  cows  may  be  depastured 
in  autumn,  as  long  as  the  sur&ce  is  dry ; 
but  sheep  are  &r  more  advantageous,  and 
may  be  kept  in  the  meadows  at  all  times, 
if  they  are  not  too  wet  for  the  health  of 
the  sheep,  and  if  there  is  no  danger  of 
their  having  the  rot.  As  soon  as  the  sur- 
&oe  becomes  soft  by  the  autumnal  rains, 
sdl  heavy  catde  ^ould  be  excluded: 
every  tread  of  a  horse  or  cow  at  this  time 
destroys  a  portion  of  good  grass,  and 
makes  a  hollow,  in  which  the  water  re- 
mains, killing  tiie  finer  grasses,  and  pro- 
ducing rushes  and  aquatic  plants. 

The  meadows  which  are  to  be  mown 
should  be  shut  up  early  in  sprint,  and 
those  which  are  soft  and  wet  should  have 
nothing  larger  than  a  sheep  in  them  fix)m 
November  till  after  hay-making  time  the 
next  year. 


MELILOT,  the  MelUotus  or  Honev- 
lotus  of  botanists,  so  called  from  its  smell, 
is  a  tall  yellow-flowered  annual.  It  has 
loose  racemes  of  small  flowers  formed 
like  those  of  Clover,  of  which  it  was  once 
r^rded  as  a  species.  The  Melilotut 
officinalis,  or  Trifolium  Mdilotus  qffic^ 
nalis  of  Linnaeus,  has  long  roots  and 
branching  stem  two  or  three  feet  high 
It  grows  wild  in  woods,  hedges,  imi 
neglected  fields.  When  cultivated  in  a 
dry  soil  and  made  into  hay,  it  has  a 
powerful  aromatic  smell,  and  mixed  in  a 
small  proportiiMi  with  meadow-hay,  gives 
it  an  agreeable  flavour.  This  phmt  is 
used  in  making  the  Swiss  cheese  called 
Schabzie^r.  It  is  ground  in  a  mill,  and 
mixed  with  the  curd  into  a  kind  of  paste, 
which  is  put  into  conical  moulds  and  there 
dried.    [Cheese.] 

The  white  or  Siberian  melilot  rises 
several  feet  high,  with  a  strong  branch- 
ing stem.  It  was  strongly  recommended 
by  Thouin  in  a  memoir  addressed  to  the 
Agricultural  Society  of  Paris  in  1788, 
and  has  been  tried  occasionally  with  some 
success  by  various  agricidturists,  without 
however  having  been  so  generally  adopted 
for  cultivation  as  might  have  been  ex- 
pected ^m  the  high  encomiums  passed 
upon  it  It  will  bear  four  cuttings  in  the 
year,  and  produces  a  very  great  quantity 
of  green  fodder.  It  should  be  cut  before 
the  steins  become  woody,  and  thus  it  will 
continue  several  years  in  the  ^nnd, 
although  it  is  naturally  only  biennial. 
A  light  and  moist  soil  suits  this  plant  best. 

The  white  or  Siberiaa  melilot,  the  Meli- 
lotus  Tencantha  and  Alba  of  botanists,  a  genus 
of  leguminoas  plants,  is  a  favourite  resort 
of  bees,  and  has  also  been  introduced  under 
the  name  of  Bokhara  Clover,  but  it  did 
not  succeed  not^vithstanding  its  new  desig- 
nation. 

MOOR,  a  name  given  to  extensive 
wastes  which  are  covered  with  heath,  and 
the  soil  of  which  consists  of  poor  liffht 
earth,  mixed  generally  with  a  consider- 
able ^rticm  of  peat.  The  want  of  fer- 
tility in  moors  arises  chiefly  from  a  de- 
ficiency or  superabundance  of  moisture^ 
the  subsoil  being  either  too  porous  to 
retain  it,  or  too  impervious  to  aJlow  it  to 
escape.      Both  extremes  occur  in  i 
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moors,  -which  are  parched  up  in  dry 
veather,  and  converted  into  a  dark  mud 
by  any  continuance  of  rain.  A  consider- 
able portion  of  iron  in  a  state  of  hydrate 

.  is  also  generally  found  in  the  soil  of 
moors,  which  is  very  hurtful  to  the  vege- 
tation of  plants,  except  heath,  fiirze,  and 
other  coarse  plants,  which  almost  en- 
tirely cover  the  moors.  This  iron  is  car- 
ried down  through  the  light  surface-soil, 
and,  if  it  meets  with  a  less  porous  earth 
below,  is  frei^uently  deposited  in  a  thin 
layer,  cementmg  the  particles  of  silicious 
sand,  which  are  carried  down  with  it,  and 
forming  what  is  called  the  heath-pan  or 
moor-band.  This  substance  is  perfectly 
impervious  to  water,  and  wherever  it 
exists  in  a  continuous  state,  all  attempts 
at  improvement  are  vain,  till  it  is  broken 
through  or  removed.  The  roots  of  trees 
occasionally  find  a  passage  through  inter- 
stices or  fractures  of  the  pan,  and  then 
often  grow  luxuriantly.  But  wherever 
young  trees  are  planted,  without  the  pre- 
caution of  breaking  through  the  moor- 
land, they  invariably  £ul,  and  disappoint 
the  expectations  of  the  planter,  who,  see- 
ing fine  large  trees  growing  around,  natu- 
rally imagined  that  Sie  soil  was  peculiarly 
fitted  for  them.    If  the  stump  of  a  large 

ptree,  which  has  been  cut  down,  is  grubbed 
up,  pieces  of  the  moor-band  may  often  be 
seen  all  around  the  stem,  at  a  short  depth 
below  the  surface,  so  arranged  as  to  show 

.  evidently  that  the  tap-root,  having  found 
an  aperture,  and  extending  its  fibres 
downwards  into  a  better  soil,  has,  in 
swelling,  broken  the  pan  and  pushed  it 
aside.  When  the  moor  consists  of  a  loose 
peaty  earth  of  little  depth  incumbent  on  a 
rock,  as  is  the  case  in  man^  mountainous 
countries,  no  art  can  fertilise  it.  In  dry 
weather  the  whole  surface  has  the  ap- 
pearance of  a  brown  powder  like  snuff, 
which  becomes  a  spongy  peat  as  soon  as 
it  is  soaked  with  rain.  The  hardiest 
heaths  and  mosses  alone  can  bear  this 
alternation ;  and  where  the  substratum  of 
rock  is  not  broken  into  crevices  through 
which  the  roots  penetrate,  all  vegetation 
ceases  except  mosses  and  lichens. 

In  the  valleys,  where  the  waters  have 
brought  various  earths  mixed  with  de- 
cayed vegetable  matter  from  the  sur- 
Eounding  hills,  the  substance  deposited  is 


mostiy  peat,  which  is  useful  as  fiiel  in 
proportion  to  the  quantity  of  bitumen  and 
carbon  which  it  contams.  When  the 
peaty  matter  is  mixed  with  a  considerable 
portion  of  clay  and  sand,  forming  a  peaty- 
loam,  and  a  convenient  outiet  can  be 
found  for  the  superabundant  water,  it  is 
very  capable  of  miprovement,  chiefly  by- 
draining,  burning,  and  liming.  [Babben 
Land.]  As  soon  as  the  heath  is  destroyed 
by  burning  it  together  with  a  portion  of 
the  sur&ce,  and  me  peat-bog  has  acquired 
a  certain  consistency  by  draining,  the 
application  of  hot  lime  will  enable  it  to 
produce  potatoes  and  oats,  and  the  peaty- 
matter  will  soon  be  converted  into  a  rich 
soil,  abounding  in  humus,  and  requiring 
only  repeated  cultivation  to  become  ex> 
tremely  fertile.  [Peat.]  Much  judg- 
ment is  required  to  kiM>w  whether  a  con- 
siderable capital  may  be  safely  laid  out 
in  the  improvement  of  moors.  In  some 
cases  the  return  is  certain  and  very  con- 
siderable ;  in  others  the  capital  is  entirely 
thrown  away.  Sometimes  extensive  moors 
have  been  converted  into  flourishing  fi^rms 
of  arabl^and  grass  land,  as  in  many  parts 
of  Scotiand  and  the  north  of  England ; 
sometimes  they  have  been  most  advan- 
tageously planted  with  forest-trees,  and, 
where  there  is  a  ^eat  extent  of  waste  and 
a  scanty  population,  this  is  generally  the 
most  certain  mode  of  improving  a  pro- 
perty, although  the  return  is  slow  and 
distant. 

A  prudent  proprietor,  before  he  be^ns 
expensive  improvements,  will  do  wdff  to 
have  his  wastes  careftilly  examined  by  a 
good  surveyor.  The  soil  and  subsoil,  and 
the  situation  of  the  springs,  should  be 
carefUly  ascertained  by  boring  in  dif- 
ferent places  to  the  depth  of  five  or  six 
feet  It  will  thus  appear  whether  any 
portion  can  be  readily  converted  into 
arable  land,  or  improved  as  pasture,  or 
whether  plantations  of  trees  may  be  ss^ely 
made.  The  division  of  the  waste  into 
fields  by  deep  ditches  will  often  be  suf- 
ficient to  lay  them  dry;  if  not,  recourse 
must  be  had  to  draining.  In  the  humid 
climate  of  Great  Britain  and  Ireland,  the 
water  which  falls  in  rains  in  the  winter 
half  of  the  year  is  always  more  than  is 
necessary  for  healthy  ve^tation,  and 
ditehes  are   generally  indispensable   to 
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Keep  the  snr&oe  dry.  The  conyeiiienoe 
of  enclosures  for  pastormg  cattle  and 
sheep  to  advantage,  added  to  this,  has 
made  the  division  of  wastes  by  ditches 
and  banks  an  invariable  preliminary  to 
cultivation.  Expensive  draining  ma^r  not 
alirays  be  expedient,  where  the  soil  is 
natorally  poor;  but  wherever  there  is 
sufficient  loam,  either  immediately  under 
the  peat  or  mixed  with  it,  and  lime  can 
be  <A>tained  at  a  moderate  cost,  the  soil 
may  always  be  brought  into  cultivation, 
and  will  filly  repay  any  judicious  outlay 
of  capital. 

In  many  situations  on  the  slopes  of 
hills,  or  in  the  valleys,  good  earth  may  be 
found  at  a  moderate  depth,  which,  being 
carted  on  the  moor,  will  materially  im- 
prove the  surface.  It  should  be  carted 
out  in  the  beginning  of  winter,  and  spread 
over  the  surfoce  an  inch  or  two  deep.  It 
should  be  left  so  a  considerable  time,  es- 
pecially if  there  is  any  appearance  of 
ochre  or  iron  in  the  earth.  The  exposure 
to  the  air  and  rain  will  convert  the 
hydrate  or  carbonate  of  iron  into  an 
oxide,  and  thus  render  it  innoxious.  The 
earth  also  will  absorb  fertilising  por- 
tions of  the  atmosphere,  and  be  much 
improved.  It  may  then  be  ploughed  in 
with  a  shallow  furrow,  and  incorporated 
with  the  natural  soil  by  harrowing. 
A  small  quantity  of  lime  and  manure 
will  bring  this  mixture  into  a  productive 
state. 

There  are  many  moors  which,  although 
incapable  of  profitable  improvement  as 
arable  land,  may,  at  a  comparatively 
small  expense,  be  much  improved  as 
pasture  for  sheep  and  cattle.  The  prin- 
cipal means  of  effecting  this  are,  judicious 
draining  by  ditches,  and  enclosing  the 
fields  with  banks  or  stone  walls,  both  as 
shelter  for  the  stock  and  convenience  of 
feeding.  The  heath  may  be  burnt  and 
the  aaaes  spread  about,  and  the  sur&ce 
having  been  scarified  to  the  depth  of  a 
few  inches,  some  grass-seeds  suited  to 
the  soil  and  climate  may  be  sown.  The 
sur&ce  will  soon  show  a  manifest  change 
bj  the  increase  of  green  patches,  and  a 
subsequent  liming  will  complete  the  im- 
provement When  the  h^th  of  the 
stock,  as  well  the  increase  of  food,  is 
L  iuto  the  account,  it  will  be  found 


that  such  an  improvement  of  moor-land 
soon  repays  the  outlay. 

When  the  surfiice  of  the  ground  is  very 
uneven,  with  protruding  rocks,  interspersed 
with  large  stones,  the  only  improvement 
which  can  be  undertaken  is  to  phmt  trees, 
chiefly  of  the  fir  or  pine  tribe,  which  will 
grow  well  if  put  m  judiciously.  The 
plants  should  be  of  the  last  year  only,  and 
the  ground  where  they  are  to  be  planted 
should  be  well  examined  to  find  out 
whether  there  is  a  moor-band  or  rock 
below.  The  first  must  be  broken  through, 
which  may  be  done  by  trenching  or  by 
means  of  heavy-pointed  iron  bars  thrust 
into  the  ground  with  considerable  force, 
wherever  a  plant  is  put  in.  If  tiiere  is  a 
rock  below  with  six  inches  of  earth  over 
it,  provided  it  be  not  of  a  very  compact 
and  solid  nature,  the  fir-trees  will  grow 
rapidly,  and  the  roots  will  find  crevices 
to  strike  into.  A  plantation  should  begin 
in  a  sheltered  spot,  and  it  may  be  en- 
larged every  year  towurds  me  more 
exposed  side.  Thus  even  the  highest  and 
bleakest  hills  majr  in  time  be  covered 
with  wood,  and,  if  properly  managed, 
cannot  fail  to  be  profitable. 

Aloss-land  is  often  confounded  with 
moor ;  but  it  is  very  distinct  in  its  nature. 
Moss-land  is  produced  by  the  accumula- 
tion of  aquatic  plants,  and  its  origin  is 
chiefly  ve&;etable.  When  it  has  a  con- 
siderable depth,  and  its  substance  has  lost 
all  power  of  vegetation,  it  forms  peat-boes 
of  more  or  less  consistency,  as  the  water  is 
drained  off  or  retained  m  its  pores.  In 
the  latter  case  it  appears  like  a  spongy 
vegetable  mass,  consisting  almost  entirdy 
of  fibres,  so  interwoven  as  to  form  a  very 
light  substance,  in  which  water  is  easily 
retained,  which  keeps  up  a  kind  .of  in- 
ternal vegetation,  by  which  the  quanti^ 
of  the  moss  is  gradually  increased.  This 
is  the  substance  which  covers  the  sur&ce 
of  bogs,  and  where  it  is  of  some  con- 
sistence it  allows  a  passage  over  them 
[Boo];  but  where  it  is  very  thin  and 
loose  it  deceives  the  eye  by  an  appearance 
of  solidity,  like  that  of  a  smooth  green 
pasture,  which  however  gives  way  to  the 
pressure  of  the  foot,  and  allows  it  to  sink 
through  it  with  very  litUe  resistance.  The 
only  way  to  improve  moss  is  to  drain  it, 
and  then  convert  the  vegetable  matter  of 


Digitized  by  VjOOQ IC 


OATS. 


I    248    ] 


OATS. 


irhicli  it  is  composed  into  soil,  by  means 
of  lime  and  pressure.  The  latter  is  effected 
by  potting  on  a  considerable  quantity  of 
earui,  especially-  sand  and  gravel,  which, 
incorporating  with  the  moss,  consolidates 
it,  and  assists  the  lime  in  decomposing  the 
yegetable  fibre.  After  this  it  becomes 
extremely  fertile,  producing  abundant 
crops  of  potatoes  and  oats ;  and  whenever 
it  has  acquired  sufficient  solidity  by  the 
treading  <n  sheep  and  cattle,  it  will  pro- 
duce g<x)d  crops  of  wheat,  or,  if  Udd  down 
to  grass,  give  abundance  of  hay  and  pas- 
ture. Trees  do  not  thrive  in  mossy  soil, 
tiiere  being  too  little  solidity  for  the  roots, 
and  the  large  trunks  which  are  f^quently 
found  in  bogs  must  have  grown  before 
the  moss  was  formed.  This  may  be  easily 
imagined.  A  wood  laid  flat  by  a  storm 
or  hurricane  may  obstruct  the  natural 
flow  of  the  waters,  and  cause  them  to  ac- 
cumulate. The  prostrate  trees  become 
surrounded  by  aquatic  plants,  which 
spread  their  fibres  and  roots  freely 
trough  the  water,  and,  decaying,  make 
room  for  otiiers.  Thus  the  trees  are  gra- 
dually covered  and  buried  in  the  moss 
till  mture  venerations  find  them,  when 
the  moss  or  bog  is  explored  for  fuel  or  for 
improvement  The  trees  which  are  found 
buried  in  mosses  frequently  show  evident 
signs  of  having  been  gradually  covered, 
lie  upper  suiSuie  is  often  decayed  and 
uneven,  while  the  lower  surface  shows 
that  it  has  remained  submerged  and  pro- 
tected from  the  contact  and  influence  of 
the  air,  and  has  thus  been  preserved  from 
rotting. 

OATS  (Avena  saliva)  is  a  well-known 
species  of  the  genus  Avena,  a  plant  of 
the  femily  of  the  Graminese,  in  the  class 
Triandria  Digynia  of  Linnseus.  We 
shall  here  only  consider  those  varieties 
which  are  cultivated  for  their  grain, 
principally  as  food  for  horses,  and  in 
some  cases  for  men  also,  when  ground 
into  oatmeal  or  grits. 

Amongst  the  sorts  most  generally  grown 
are  the  Potato,  Hopetoun,  Sandy,  Angus,  the 
Black  and  White  Tartarian,  and  the  Friesland; 
tiiere  are  other  kinds,  but  these  are  the  best. 

The  great  use  of  oats,  and  the  ease  with 
which  they  are  raised  oh  ahnost  every 
kind  of  soil,  from  the  heaviest  loam  to 


the  lightest  sand,  have  made  them  occapf 
a  place  in  almost  every  rotati<m  of  crops. 
Before  agriculture  had  been  subjected  to 
regular  rules,  the  result  of  long  expe- 
rience, the  land  was  often  sown  as  long  as 
any  return  could  be  obtained,  hefore  any 
means  of  recruiting  it  wi&  manure  were 
thought  of ;  and  the  last  crop  which 
would  return  any  increase  of  the  seed 
was  generally  oats.  After  this  the  land, 
no  longer  repaying  the  labour  of  plough- 
ing and  sowing,  was  abandoned,  till,  by 
length  of  time  and  the  decomposition  of 
roots  and  weeds,  some  renewed  fertility^ 
was  produced.  Of  all  the  plants  com- 
monly cultivated  in  the  field,  oats  seem 
to  have  the  greatest  power  of  drawing 
nourishment  from  the  soil,  and  hence  are 
justiy  considered  as  greatiy  exhausting 
the  land.  Some  fiirmers  on  this  ac- 
count prefer  bu^g  all  their  oats  in  the 
market  to  raismg  them  on  their  own 
land.  Where  the  soil  is  well  adapted 
to  the  growth  of  wheat  and  barley,  which 
bear  a  better  price,  this  may  be  a  judi- 
cious plan;  but  as  a  general  rule,  it  is 
always  more  profitable  to  raise  oats  for 
home  consumption  than  to  trust  to  a  fluc- 
tuating market  With  proper  manage- 
ment, a  crop  of  oats  may  give  as  great  a 
profit  on  the  best  land  as  any  other  crop^ 
when  it  is  considered  that  it  requires  less 
manure  and  produces  an  abundance  of 
straw,  which  is  very  fit  for  the  winter 
food  of  horses  and  cattle,  especially  when 
aided  by  roots  or  other  succulent  food. 

To  make  a  crop  of  oats  profitable,  some 
attention  must  be  paid  to  the  preparation 
of  the  soil  and  to  free  it  from  weeds ;  for 
to  sow  oats  on  a  foul  wheat  or  barley 
stubble  slightiy  turned  in  by  the  plou^ 
as  is  sometimes  done,  is  the  reverse  of 
good  husbandry. 

The  best  oats  are  raised  in  Scotland 
and  in  Friesland,  and  in  both  countries 
the  land  is  carefully  cultivated.  In  Scot- 
land, oats  are  generally  sown  on  a  gras^ 
layer  which  has  been  in  that  state  for 
some  years,  and  scmietimes  on  old  pastures 
which  are  broken  up  for  the  purpose. 
The  crops  exceed  in  bulk  and  weight  of 
grain  all  that  the  liiost  sanguine  person, 
unacquainted  with  the  system,  would  ex- 
pect, and  in  many  seasons,  not  favourable 
for  the  wheat  crop,  oats  are  much  mors 


Digitized  by  VjOOQ IC 


OATS. 


[  249    ] 


OATS. 


profitable.  Wherever  the  land  is  not  of 
a  good  quality,  and  wheat  is  apt  to  £ul, 
oats  are  a  mudi  sa&r  crop,  especially  in 
letentiYe  soils,  as  rye  is  on  poor  sands. 

When  oats  are  sown  after  turnips,  cab- 
bages, or  any  other  green  crop,  the  land 
should  be  well  ploughed,  if  the  green  crop 
was  not  consumed  on  the  spot,  and  a 
moderate  supply  of  manure  wUl  be  well 
repaid  by  the  increased  produce.  A  heayy 
loam  is  best  suited  for  oats :  they  require 
a  certain  degree  of  moisture,  and  a  deep 
toil  is  very  fevourable  to  their  growth. 
On  land  which  has  been  tren<£ed,  or 
where  the  subsoil  plough  has  been  used, 
after  careftd  draining,  if  required,  oats 
wUl  thrive  wonderfully,  without  requiring 
iorichasoil  as  barley  or  wheat  The  roots 
are  hardier  and  have  a  stronger  vegeta- 
tive power.  When  once  they  have  struck 
deep  into  the  soil,  a  good  crop,  according 
to  the  quality  of  the  land,  may  be  relied  on. 

When  oats  are  sown  after  artificial 
grasses,  the  land  is  seldom  ploughed  more 
than  once,  and  the  seed  is  sown  on  the 
firesh  mould  which  has  been  turned  up ; 
but  unless  the  land  be  very  free  from 
weeds,  it  would  be  better  to  plough  the 
sward  with  a  shallow  furrow  early  in 
autumn.  Before  winter  the  scanfier 
would  break  the  rotten  sward,  which 
might  then  be  buried  deep  by  another 
plonghhig.  The  land  would  be  ready 
for  sowing  early  in  spring,  which  is  a 
crest  advantage,  both  as  to  the  quality  of 
me  oat  crop  and  the  earlier  harvest,  espe- 
dallyin  those  districts  where  the  latter 
part  of  the  autumn  is  apt  to  be  stormy 
and  rainy.  The  land  thus  treated  would ' 
be  dean,  and  the  fidlow,  which  is  often  re- 
sorted to,  of  necessity,  after  a  crop  of  oats, 
mi^t  be  dispensed  with,  as  the  weeds 
have  been  destroyed  and  buried  deep. 

When  oats  are  sown  on  light  land  after 
turnips,  which  have  been  eaten  by  she^ 
fblded  on  them,  it  may  be  ploughed  witn 
at  shallow  a  fhrrow  as  will  turn  in  the 
flor&ce :  the  preparation  for  turnips  will 
have  suiSiciently  moved  the  soil ;  and  the 
manure  of  the  sheep  should  not  be  buried 
too  deep.  On  poor  moist  land  oats  are 
more  profiti^le  than  barley.  Clover  and 
grsMB  seeds  may  be  sown  among  them 
witii  equal  advantage,  as  they  wDl  seldom 
jnnr  fo  high  as  to  be  laid  and  smother 


the  young  clover ;  and  bariey  is  very  apt 
to  fiEul  on  land  subject  to  retain  the  water. 

In  sowing  oats  more  seed  is  often  used 
than  of  any  other  grain,  because,  althou^ 
the  plants  tiller  where  they  have  room, 
the  straw  of  the  second  shoots  is  weaker, 
and  the  ^rain  is  not  ripe  so  soon  as  that 
of  the  principal  stem ;  but  when  the  plants 
rise  close  and  thick,  there  are  no  tillers, 
the  main  stem  is  stronger,  and  the  com  is 
more  plump  and  equal.  Six  bushels  (^ 
oats  are  onen  sown  on  an  acre;  but  if 
they  are  drilled,  four  bushels  are  suffi- 
cient, and  when  dibbled,  which  is  some- 
times the  case  in  Norfolk  and  Suffolk, 
much  less  seed  is  used.  A  good  prepara- 
tion of  the  land  is  of  more  consequence 
than  a  superabundance  of  seed. 

In  a  field  where  oats  are  sown  broad- 
cast, and  covered  by  the  harrows,  many  \ 
seeds  remain  exposed  to  the  depredation 
of  birds,  which  soon  find  them  out  at  a 
time  of  the  year  when  food  is  scarce ;  but 
when  they  are  drilled  or  dibbled,  all  the 
seed  is  buried  and  germinates,  without 
any  loss.  When  the  seed  is  sown  and 
ploughed  in,  the  same  object  is  attained ; 
but  as  the  fUrrow  must  be  shallow  in 
order  that  the  seed  may  not  be  buried  too 
deep,  ihe  land  must  have  been  ploughed 
before  to  a  considerable  depth,  unless  it 
be  after  turnips  fed  off  by  sheep,  in  which 
case  ploughing  the  seed  m  is  a  good  prac- 
tice :  in  either  case  four  bushels  of  seed 
per  acre  is  an  ample  allowance. 

When  the  ground  has  been  well  pre- 
pared, there  is  no  necessity  for  weeding 
or  hoeing  the  crop  as  it  advances ;  but  if 
large  weeds  appear,  such  as  charlock. 
May-weed,  docks,  or  tiiistles,  they  must 
be  carefully  weeded  out,  or  else  the 
ground  will  be  so  infested  with  their  seeds 
or  roots,  that  it  will  be  difficult  to  eradi- 
cate them  afterwards.  Oats,  when  fhlly 
ripe,  are  very  apt  to  shed,  and  many  are 
lost  for  want  of  attention.  As  soon  as  the 
straw  turns  yellow  under  the  panicle,  the 
oats  should  be  reaped,  however  green  the 
lower  part  of  the  straw  may  be :  the  straw 
will  be  better  fodder  for  cattle,  and  all  the 
com  will  be  saved.  Oats  are  generally 
mown  with  a  scythe,  and  raked  into  hei^ 
to  dry  like  hay;  butthis  is  a  wasteful  and 
slovenly  practice.  A  good  crop  of  oats 
should  be  reaped,  like  wheat,  dose  to  iSbm 
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ground,  and  tied  in  sheaves.  A  cradle 
scythe  or  a  short  Hainault  scythe  does 
the  work  well  in  the  hands  of  an  expert 
mower,  who  should  be  followed  by  bind- 
ers, who  gather  the  straw  with  their 
hands,  and  lay  it  regularly  on  the  ground, 
if  it  be  not  fit  to  tie  up  immediately :  the 
straw  should  afterwards  be  tied  up  into 
sheaves,  and  set  with  the  com  uppermost 
in  shocks  of  ten  or  twelve  sheaves,  lean- 
ing against  each  other,  and  o^  at  bot- 
tom, in  order  to  allow  the  air  to  pass 
through.  Thus,  in  a  short  time  the  oats 
become  suflicientlv  dry  to  be  stacked,  or 
carried  immediately  into  the  bam.  The 
produce  of  an  acre  of  oats  varies  accord- 
mg  to  the  soil  and  preparation,  from  four 
to  eight  and  even  ten  quarters. 

Oats  ground  into  a  coarse  meal  form  a 
considerable  portion  of  the  food  of  la- 
bourers and  many  men  in  the  middle 
Tanks  of  life  in  Scotland,  Ireland,  and  the 
north  of  England.  The  meal  is  simply 
•stirred  into  boiling  water  with  a  little  salt, 
until  it  becomes  of  the  consistency  of  a 
hasty-pudding ;  it  is  then  called  porridge 
or  stir-about;  and  when  eaten  with  milk 
or  treacle  makes  a  wholesome  and  pala- 
table food.  It  is  sometimes  mixed  with 
-the  thin  liquor  of  boiled  meat,  or  the 
water  in  which  cabbages  or  kale  have 
been  boiled,  and  acquires  the  denomina- 
tion of  bedf-brose  or  kale-brose.  When 
made  into  a  dou^h  with  water,  and  baked 
on  an  iron-plate  m  thin  cakes,  it  makes  a 
bread,  which  is  very  palatable  to  those 
who  are  accustomed  to  it,  and  who  often 
prefer  it  to  wheaten  bread.  Its  use  was 
•once  almost  universal  in  Scotiand,  which 
iias  in  consequence  been  called  the  Land 
of  Cakes.  In  Germany  and  Switzerland 
the  coarsel  V  bruised  oat-meal  is  put  into 
an  oven  till  it  becomes  of  a  brown  colour ; 
it  is  then  called  haber-meel,  and  is  used 
in  broths  and  pottages,  as  the  semolina, 
made  from  wheat,  is  used  in  France  and 
Italy.  The  coarsely-broken  grains,  after 
the  husk  has  been  removed,  form  grits, 
which  are  extensively  used  to  make  grael 
for  children  and  invalids.  The  chaff  of 
oats  put  into  a  canvas  bag  forms  a  good 
substitute  for  father-beds  for  the  poor, 
and  is  far  more  wholesome  than  feathers, 
^from  the  ease  with  which  it  may  be  re- 
Mwed  at  littie  or  no  cost 


In  some  countries  the  oats  are  given  to 
horses  in  the  straw,  without  thrashing 
them ;  and  where  the  quantity  can  be  re- 
gulated, the  practice  is  good.  The  horses 
masticate  the  com  better  in  the  cha£^and 
the  straw  is  wholesome ;  but  where  horses 
do  hard  work,  they  would  be  too  long  in 
eatmg  a  sufficient  quantity,  and  it  is  better 
to  give  them  oats  thrashed  and  cleaned, 
with  clover  hay  cut  into  chaff.  When 
hay  is  dear,  it  is  often  cheaper  to  increase 
the  quantity  of  oats,  and  to  give  it  with 
wheat-straw  cut  fine.  In  th^  way  very 
littie  hay  is  required.  The  calculation 
is  easily  made  when  we  consider  that  a 
pomid  of  good  oats  gives  as  much  nourish- 
ment to  a  horse  as  two  pounds  of  the  best 
clover,  or  sainfoin  hay.  A  truss  of  hay 
of  56  pounds  is  therefore  equal  to  28 
pounds  of  oats ;  or  a  bushel  of  the  best 
oats  will  go  as  fkr  as  one  truss  and  a  half 
of  hay ;  and  if  this  quantity  is  worth  four 
shillings,  which  is  at  the  rate  of  4/.  16s. 
per  load  of  thirty-six  trusses,  the  equiva- 
lent price  of  oats  is  d2«.  per  quarter. 

Farmers  who  have  hay-ricks  from 
which  they  often  allow  their  men  to  take 
as  much  as  they  please  for  their  horses, 
will  carefully  measure  out  the  oats,  whidi 
probably  are  much  cheaper.  Some  men 
who  keep  many  horses,  cut  all  the  hay 
into  chaff  by  a  machine,  and  mixing  this 
with  a  proper  proportion  of  oats,  few!  all 
their  horses  in  mangers  with  a  certain 
allowance  of  the  mixture,  a  practice  much 
more  economical  than  that  usually  adopted. 
In  France  and  Germany  the  practice  of 
baking  oats,  as  well  as  rye,  mto  loaves 
for  horse-food,  is  gaining  ground,  and  is 
said  to  be  attended  with  an  evident  saving 
of  food. 

OX  or  STEER  is  the  castrated  male  of 
the  bovine  race:  he  is  called  an  ox-calf 
or  hull-calf  mi^  he  is  a  twelvemonth  old, 
a  steer  untU  he  is  four  years  old,  and  after 
that  an  ox  or  bullock,  A  sufficient  num- 
ber of  the  most  likely  of  the  male  calves 
being  selected  for  the  future  propagatum 
of  the  breed,  the  others  are  castrated  be- 
tween the  first  and  third  months. 

The  advantages  derived  from  the  per- 
formance of  this  operation  are  very  great. 
The  nutriment,  which  is  no  longer  directed 
to  the  aexnal  organs,  goes  to  the  geienl 
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eolargement  of  the  frame ;  the  propensity 
to  fotten  is  abundantly  increased,  and  the 
animal  becomes  far  more  docile  and  tract- 
able. The  use  of  the  ox  in  aericultoral 
and  other  labours  may  be  traced  in  almost 
every  coimtry,  and  to  periods  of  the  re- 
motest antiquity. 

The  education  of  the  steer  should  com- 
mence between  the  second  and  third  year. 
At  an  earlier  period  he  has  scarcely  suffi- 
Hent  strength,  and  at  a  later  one  he  may 
have  become  obstinate  and  self-willed. 
His  education  should  be  founded  on  pa- 
tience and  kindness,  and  then  the  term  of 
it  will  be  far  shorter  than  is  generally  ima- 
gined, and  the  result  will  l^  permanent. 

There  has  been  much  dispute  with  re- 
gurd  to  the  comparative  advanta^  of  the 
«mployment  of  cattle  and  horses  in  aeri- 
cultural  labours.  The  former  are  said  to 
cost  less  and  to  be  supported  at  less  ex- 
pense. For  the  latter  it  is  pleaded  that 
a  smaller  number  are  needed — ^that  the 
work  is,  on  pressing  occasions,  far  more 
quickly  performed,  and  that  it  is  always 
abundantiy  greater.  The  plain  matter  of 
fact  however  is,  that  although  the  ox  is 
still  used  for  slow  and  heavy  work  on 
many  ikrms,  he  is  not  so  generally  em- 
ployed as  he  used  to  be,  even  by  his 
warmest  advocates,  and  the  use  of  him 
has  been  completely  abandoned  by  a  very 
considerable  number  of  affriculturists. 

In  the  native  counties  of  the  best  breeds, 
he  is  still  admired  and  valued  as  a  beast 
of  draught,  but  by  the  majority  of  farmers 
his  value  is  now  chiefly  or  solely  esti- 
mated by  the  quantity  and  quality  of  the 
meat  that  he  will  yield,  according  to  the 
care  that  is  bestowed  upon  him  and  the 
expense  that  is  incurred.  He  \a  in  the 
fullest  perfection  at  four  years  old,  and  he 
will  then  prove  more  profitable  to  the 
farmer  than  if  he  were  worked  four  or 
five  years  longer,  when  the  Quality  of  his 
flesh  will  be  deteriorated  and  his  disposi- 
tion to  &tten  considerably  impaired. 

The  principal  diseases  of  cattie  may 
-be  conveniently  made  the  subject  of  con- 
sideration in  me  present  article.  They 
are  not  so  numerous  as  those  of  the 
horse,  but  there  is  often  considerable  dif- 
£culty  attending  the  treatment  of  them. 
Prom  the  peculiar  temperament  of  cattie 
And  the  comparatively  great  quantity  of 


blood  which  flows  in  their  veins,  prompt- 
ness in  the  recognition  and  the  treatment  of 
disease  is  of  far  greater  consequence  tluui 
in  the  horse,  rapid  as  is  often  tiie  progress 
of  his  maladies.  Few  of  the  diseases  of  the 
horse  destroy  him  at  once ;  but  there  are 
many  maladies  of  the  ox  which  must  be 
met  at  the  instant,  or  they  will  be  use- 
lessly struggled  with  afterwards.  Let 
the  owner  and  the  veterinary  surgeon 
take  good  heed  of  this. 

The  diseases  of  calves  should  be  first 
considered.  They  are  as  numerous  as 
those  of  the  colt,  and  more  fatal.  At  the 
head  of  them  stands  diarrhoea.  This 
sometimes  occurs  when  the  calf  is  suffered 
to  continue  by  the  side  of  its  own  dam. 
Both  starvation  and  excess  of  food  in  the 
mother  will  produce  it.  More  particu- 
larly will  this  be  the  case  when  a  foster- 
mother  is  employed.  If  she  has  calved 
but  a  very  few  weeks  before  the  newly- 
dropped  young  one  is  put  to  her,  the 
bowels  of  the  calf  will  almost  certainly  be 
disturbed.  Where  it  can  convenientiy  be 
accomplished,  every  calf  should  be  reared 
by  its  own  dam.  A  state  of  considerable 
purging  should  never  be  neglected  many 
days,  and  more  esi)ecially  if  the  animal 
loses  its  gaiety  or  is  in  evident  pain,  or 
the  dung  is  unusually  offensive  or  tinged 
with  blood.  The  grand  cause  of  this  is 
acidity  in  the  stomach  or  intestines,  which 
gradually  causes  inflammation  of  the 
inner  coat  of  these  vessels.  The  irrita- 
tion here  set  up  is  conmiunicated  to  the 
constitution  generally,  and  exhaustion  and 
death  ensue.  Then  recourse  must  be  had 
to  a  compound  medicine,  the  value  of 
which  cannot  be  too  highly  estimated.  It 
is  borrowed  from  the  work  on  *  Cattie,* 
published  by  the  Society  for  the  Difliision 
of  Useful  Knowledge,  and  the  farmer 
should  never  be  without  it  There  should 
be  an  alkali,  chalk,  to  neutralise  the  acid ; 
an  astringent,  catechu,  to  arrest  the  dis- 
charge; a  sedative,  opium,  to  allay  the 
irritation ;  and  a  carminative,  ^ger,  to 
support  the  strength  of  the  patient  These 
should  be  mingled  in  the  proportions  of 
eight  parts  of  me  first,  four  of  the  second, 
one  of  third,  and  two  of  the  fourth.  A 
large  teaspoonftd  of  this  powder  should 
be  given  twice  or  thrice  m  the  day,  ac- 
cording to  circumstances. 
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Cottiveness  is  a  contrary  disease  to  this. 
It  shonld  never  be  soffered  to  continue 
long,  for  it  is  firaught  with  danger.  The 
best  aperient  for  calves  and  cattle  is  Epsom 
salts,  in  doses  of  firom  one  to  two  ounces, 
with  a  scruple  or  half  a  drachm  of  ginger. 

Cough  should  be  promptly  attended  to 
the  moment  that  it  is  heard.  A  dose  of 
ph jsic,  small  doses  of  powdered  foxglove, 
with  nitre,  or,  in  bad  cases,  a  slight  bleed- 
ing, will  usually  remove  it 

In  proceeding  to  the  diseases  of  adult 
cattle,  we  are  struck  with  the  numerous 
diuases  of  the  eye.  Ulceration  of  the  lidg 
wiD  generally  yield  to  the  nitrated  oint- 
ment of  mercury  locally  applied,  and  a 
course  of  alterative  medicme.  Wartt 
should  be  excised  by  means  of  a  pair  of 
scissors,  and  the  root  touched  with  nitrate 
of  silver. 

For  inflammation  of  the  haw,  or  mem- 
brane at  the  comer  of  the  eye,  a  weak 
ffonlard  lotion,  or  the  tincture  of  opium, 
fi>wered  with  ten  times  its  quantity  of 
water,  will  be  useM ;  but  if  there  is  any 
fui^us  growth  on  the  haw,  extirpation 
willaffora  the  only  cure.  Inflammation 
^theei/elidsinU.  generally  yield  to  fo- 
mentations of  warm  water.  For  inflant- 
motion  of  the  eye,  warm  or  cold  fomenta- 
tions, the  former  at  the  first,  and  the  lat- 
ter a  day  or  two  afterwards,  with  the 
opiate  lotion  at  the  commencement,  and 
a  very  diluted  one  of  white  vitriol — ^two 
^piuns  to  the  ounce — ^when  the  inflamma- 
tion is  subdued,  with  a  moderate  bleed- 
ing or  a  dose  of  physic,  will  constitute 
the  most  successful  means  of  cure.  Ul- 
ceration of  the  eye  will  be  best  treated  with 
the  opiate  lotion,  but  cataract  and  gutta 
mrena  do  not  admit  of  cure. 

hx  fracture  of  the  horn,  if  the  bones  are 
not  quite  separated,  they  may  be  bound 
togedier  by  tarred  corcfs  or  splents.  If 
there  is  a  perfect  fhicture  of  me  bone,  it 
should  be  sawn  off  as  closely  as  possible 
to  the  head,  and  a  hot  iron  passed  over 
fhesnr&ce. 

Water  in  the  head  in  calves,  known  by 
the  enlargement  of  the  head  and  the  stu- 
pidity of  the  animal,  admits  not  of  any 
cure:  The^uie/tfiesc  which  is  sometimes 
observed  in  them  and  even  in  the  adult 
beasts — ^tuitiing  round  and  round — is  usu- 
aUy  hopeless. 


Apoplexy,  or  sudden  determination  oi 
the  blood  to  the  head,  produced  by  the 
forcing  system  being  carried  too  fiu*  and 
the  process  of  fattening  hurried  too  ra- 
pidly on,  can  be  cured  only  by  the  most 
decisive  measures.  The  animal  that  is 
thus  struck  must  be  bled  until  he  fhints, 
and  powerfld  purgatives  administered 
and  continued. 

Phrenzy  is  produced  by  the  same  cause, 
and  can  only  be  cured  by  the  same  treat- 
ment In  these  cases,  15  or  20  drops  of 
the  croton  oil  should  be  added  to  the 
aperient 

Lockedrjaw  too  fi^quently  bids  defiance 
to  medical  treatment  The  only  hope  <^ 
cure  consists  in  active  bleeding  and  the 
continued  use  of  Epsom  salts  and  croton 
oil,  until  the  bowels  are  opened.  Im- 
mediately after  the  bleeding,  the  jaws 
will  usually  be  found  sufficiently  relaxed 
to  admit  of  the  administration  of  medi- 
cine. This  golden  opportunity  should 
never  be  lost  As  an  adjuvant,  a  seton 
of  black  hellebore  in  the  dewlap  may 
be  tried. 

Young  cattle  are  occasionally  subject 
to  fits.  Almost  without  warning,  llie 
beast  staggers,  fidls,  bellows,  and  is  con- 
vulsed in  every  limb.  This  is  the  con- 
sequence of  over-heating  or  over-driving, 
or  both.  The  physic  and  the  fleam  must 
be  here  put  into  active  use.  Perhaps  it 
would  be  prudent  to  send  such  a  patient 
to  the  butcher  with  very  littie  delav. 

Bheumatism. — ^There  are  few  diseases 
of  more  frequent  occurrence  among  cattle 
than  this.  It  is  not  long  absent  in  a 
low  marshy  situation,  and  it  is  the  con- 
stant attendant  on  careless  or  cruel  ex- 
posure to  cold  and  wet.  It  is  recognised 
by  the  difficulty  of  motion  and  die  occa- 
sional expression  of  pain.  The  cure  is 
comprehended  in  one  word,  *comfi>rt' 
A  littie  mild  phvsic,  with  warm  comfort- 
able drinks  and  gentiy  stimulating  ap- 
plications, will  hi^ten  and  confirm  toe 
cure. 

Connected  with  or  a  consequence  of 
rheumatism  is  swelled  joints,  yieldii^ 
sometimes  to  stimulating  embrocations 
and  comfortable  lodging.  There  are^ 
however,  other  tumours  unconnected  with 
the  influence  of  cold ;  such  are  flQctiiat> 
ing  tumours,  usually  about  the 


Digitized  by  VjOOQ IC 


ox. 


r    253  J 


ox. 


which  require  stimulating  embrocations 
and  the  occaaonal  use  of  the  budding-iron, 
5>Uowed  by  tiie  application  of  a  blister 
when  tiie  fluid  has  escaped.  CHher  tu- 
XBOors,  also  in  tiie  neighbourhood  of  joints, 
■re  of  a  hard  character.  They  will  ge- 
nerally yield  to  frictions  with  an  ointment 
of  the  hydriodate  of  potash,  this  drug  be- 
ing also  administered  internally  in  doses 
of  6  or  8  grains  daily.  The  too  frequent 
consequence  of  these  affections  is  palsy, 
at  first  confined  to  certain  limbs,  but  gra- 
dually spreading  over  the  frame,  being 
however  most  visible  in  the  hind  extre- 
mities. Here  again  the  whole  treatment 
aiay  be  included  in  the  comprehensiYe 
word  '  comfort.'  &nall  doses  of  physic, 
die  administration  of  the  white  antimo- 
nial  powder,  the  use  of  stimulating  em- 
brocations, with  warm  lodging  and  good 
Ibod,  especially  mashes,  will  be  useful 
ndjuvants. 

•  As  for  that  species  of  nervous  affection 
rMes  or  madnesg,  it  admits  not  of  cure ; 
and  it  has  but  one  cause,  namely,  the  bite 
of  a  rabid  or  mad  dog.  If  a  fiirmer  knows 
that  certain  beasts  have  been  bitten,  or 
has  strong  reason  to  suspect  it,  he  will 
act  wisely  in  sending  them  to  the  butcher, 
for  after  the  disease  has  once  appeared, 
there  is  no  cure,  and  the  meat  is  spoiled. 

It  is  time  to  recur  to  the  diseases  of 
otiier  systems  and  parts.  Too  frequent 
and  destructive  is  that  inflammation  of 
the  tongue  and  mouth,  recognised  by  the 
name  of  blain.  It  consists  of  vesicles 
and  tumours  occupying  the  side  of  tiie 
tongue  and  the  membrane  of  the  mouth, 
speedily  ulcerating,  becoming  gangren- 
ous, producing  much  swelhng  of  the 
ikce  and  head,  and  rapidly  destroying 
the  animal.  It  often  appears  under  the 
fiarm  of  an  epidemic,  and  it  is  frequentiy 
oonta^ous.  The  mouth  should  be  well 
cleansed  with  a  solution  of  the  chloride 
of  lime.  Blood  should  be  abstracted  in 
an  eariy  period  of  the  disease,  and  mild 
purgatives  administered ;  but  if  the  com- 
plamt  has  attained  its  height  before  any 
treatment  is  adopted,  the  chloride  of  lime 
should  still  be  used,  and  also  the  physic, 
bat  it  should  be  accompanied  by  some 
stimulating  ingredients,  as  gentian  or 
ginger,  or  both. 

AH  cattie  are  subject  to  fever.     The 


dry  muzzle  and  the  heat  at  the  root  of  the 
horn,  and  the  heaving  at  the  flanks,  are 
sufficient  proo&  of  it.  If  this  is  early 
observed,  a  dose  of  physic  and  one  or  two 
mashes  will  usually  set  all  rieht.  At 
times,  however,  the  attack  is  sudden  and 
more  violent,  and  danger  is  evident  from 
the  very  commencement.  The  fiirmer 
recognises  this  affection  by  the  terms 
blacS-mtarter,  quarter-ill,  blood-striking, 
&;c  The  beast  is  seen  with  his  he^L 
protruded,  his  nostrils  expanded,  and  his 
flank  heaving,  the  breath  and  horn  hot, 
and  the  eyes  bloodshot  There  is  a  pe- 
culiar crackling  sound  if  the  loins  are 
pressed  upon,  and  the  slightest  pressure 
gives  extreme  pain.  Ulcers  appear  on 
various  parts  of  the  body,  and  every  part 
seems  tending  to  corruiition.  lliis  dis- 
ease is  sometimes  epidemic,  but  it  is  quite 
as  often  the  consequence  of  the  fiitteuing 
process  being  hurried  on  too  rapidly.  In 
the  early  stage  of  such  a  complaint,  the 
treatment  wiU  consist  of  copious  bleeding 
and  brisk  purging.  These  should  be 
continued  imtil  they  produce  their  effect, 
and  then  some  sedative  medicine,  as  fox- 
glove or  emetic  tartar,  administered,  and 
persisted  in  until  the  disease  is  evidentiy 
gelding.  After  this  some  mild  stomach- 
ics, as  gentian  and  ginger,  should  be  ad- 
ministered. 

Too  frequentiy,  however,  the  treatment 
has  not  been  suffidentiy  active  or  was 
not  commenced  earlj  enough,  and  a  pe- 
culiar low  fever  begins  to  be  apparent. 
There  is  dysentery,  which  no  astringent 
will  arrest ;  ulcers,  which  defy  the  power 
of  every  disinfectant;  and  the  animal 
dies  one  mass  of  putridity.  In  this 
stage  of  the  disease,  and  also  in  many  of 
the  complaints  that  have  been  described, 
the  assistance  of  an  educated  veterinary 
surgeon  should  be  requested,  for  the 
treatment  is  complicated  and  difficult  to 
a  great  degree. 

The  diseases  of  the  respiratory  system 
require  particular  notice :  most  frequen* 
among  them  is  cough.  It  is  too  littie  re- 
garded by  the  owner,  but  it  is  often  the 
unsuspected  messenger  of  consumption 
and  deatii.  There  is  no  rule  of  more 
universal  application  in  cattie  pnietice 
than  that  a  dironic  cough  is  the  forerun- 
ner of  everything  that  is  bad.    While  the 
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beast  feeds  well,  and  the  muzzle  is  cool 
and  moist,  and  the  flanks  are  quiet,  the 
dairjrman  feels  no  alarm,  although  he 
hears  the  cough  almost  every  time  that 
he  enters  the  cow-house.  By-and-by, 
however,  he  finds  that  the  cow  is  losing 
condition,  and  her  quantity  of  milk  is  evi- 
dently diminishing,  and  he  begins  t6  think 
that  there  is  some  necessity  for  attending 
to  the  case.  It  is  then  too  late :  the  seeds 
of  consumption  are  sown,  and  he  must 
part  with  her  immediately,  or  she  will 
pine  away  and  die.  In  ever^  case  of  se- 
vere cough,  moderate  bleedmg  and  pur- 
gation should  be  had  recourse  to,  with 
warm  mashes  and  a  comfortable  cow- 
house. The  same  treatment  will  apply  to 
the  qndemic  catarrh,  which  is  sometimes 
80  prevalent  When  thb  catarrh  assumes 
a  malignant  form,  as  in  murrain^  the 
treatment  will  be  little  different  from  that 
of  black-quarter.  Sore-throat,  or  inflam- 
mation of  the  upper  part  of  the  throat  and 
the  back  of  the  mouth,  should  be  treated 
as  cough,  except  that  a  blister  or  some  sti- 
mulating ^plication  should  be  had  re- 
course to.  The  same  may  be  said  of  bron- 
chitis, but  there  is  a  peculiar  form  of  it 
to  which  young  cattle  are  subject,  and 
which  bids  de&nce  to  all  medical  treat- 
ment, namely,  the  choking  of  the  wind- 
pipe and  passages  of  the  lungs  by  an  in- 
numerable host  of  minute  worms.  No 
medicine  will  be  of  avail  here. 

Cattle  are  comparatively  seldom  at- 
tacked by  pure  inflammation  of  the  lungs. 
This  disease  principally  occurs  when  the 
beasts  Imve  been  compelled  to  travel  too 
far  or  too  ^t,  and  when  they  are  exposed 
to  sudden  variations  of  temperature.  It 
may  be  known  by  the  drooping  head,  the 
heaving  fiank,  the  frequent  painful  cough, 
the  otetinate  standing,  the  hot  mouth, 
and  the  cold  feet  The  animal  should  im- 
mediately be  bled  until  the  pulse  feulters. 
In  all  cases  of  inflammation  and  danger, 
this  is  the  guide.  No  specific  quantity 
should  be  ordered  or  taken.  The  faultering 
of  the  pulse  is  the  unerring  indication  of 
the  abstraction  of  the  proper  quantity.  If 
the  pulse  again  throbs  hardly,  the  bleed- 
ing should  be  repeated.  The  bowels 
should  be  opened  by  means  of  Epsom 
salts.  Setons  in  the  dewlap  should  not 
be  forgotten,  and  blisters  should  be  rubbed 


on  the  sides  with  right  good  earnest. 
The  diet  should  consist  of  thin  gruel 
and  mashes.  Pleurisy  may  often  be  dis- 
tinguished by  a  peculiar  symptom,  twitch- 
ings  and  shivenngs  about  the  chcct  and 
shoulders,  these  being  the  parts  external 
to  the  seat  of  pain.  Little  waves  appear 
to  be  stealing  over  the  skin,  and  the  ani- 
mal shrinks  when  the  sides  are  pressed 
upon.  The  treatment  is  the  same  as  in 
inflammation  of  the  lungs.  Consumption 
is  the  most  frequent  and  fatal  of  all  the 
diseases  of  the  chest  in  cattie.  It  is  the 
consequence  or  the  winding  up  of  every 
other  pulmonary  complaint  It  is  dis- 
tinguished by  a  feeble  and  hoarse  cou^b, 
evidently  accompanied  by  pain,  and  m- 
terrupted  before  it  is  perfectiy  completed. 
For  awhile  tiie  beast  may  continue  to 
thrive ;  she,  for  it  is  oftenest  a  disease  of 
the  female,  may  increase  in  conditicm; 
but  she  will  presentiy  begin  to  waste  ra- 
pidly away.  Medicine  is  powerless  in 
this  disease.  The  animal  must  be  dis- 
posed of  or  destroyed. 

First  among  the  diseases  of  the  digestive 
s;^stem  is  choking,  or  the  stopping  of  a 
piece  of  carrot  or  turnip,  or  other  hard 
substance,  in  its  passage  down  the  gullet 
The  cart-rope  or  the  cart-whip  is  resorted 
to,  in  order  to  force  it  along  the  canal,  and 
much  mischief  has  ensued  from  the  vio- 
lence that  has  been  resorted  to  on  these 
occasions.  Probangs  are  now  constructed 
at  trifling  expense,  and  may  be  had  fr(»n 
most  surgical-instrument  makers  in  town 
and  country,  by  means  of  which  the  pur- 
pose may  be  readily  effected,  and  without 
danger. 

From  the  gullet  the  food  passes  into 
the  stomachs  of  the  animal,  of  which 
there  are  four.  The  first  is  the  rumen, 
or  paunch,  into  which  the  imperfectly 
masticated  food,  as  it  is  hastily  gathered, 
descends.  It  is  there  macerated  and  pre- 
pared to  be  returned  for  a  second  or  more 
complete  grinding.  Sometimes  this  sto- 
mach becomes  overloaded  with  food:  this 
is.  the  grain-side  of  the  dairy.  The 
animal  refuses  to  eat,  he  becomes  uneasy, 
moans,  swells  at  the  flank,  and  a  kind  of 
unconsciousness  gradually  steals  upon 
him.  The  symptoms  are  often  treacher- 
ous, and  would  deceive  him  who  was  not 
thoroughly  acquainted  with  the  diseases 
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of  c&ttle ;  bat  the  introduction  of  the  pro- 
bang,  if  necessary;  will  reveal  the  real 
state  of  the  case.  The  stomach-pump  will 
be  of  admirable  use  here.  Any  quantity 
of  fluid  can  be  injected  into  ihc  stomach, 
and  the  hardened  mass  may  be  rendered 
more  fliMd,  and  removed  by  means  of  the 
pump ;  or,  if  the  stomach  is  too  full  to 
admit  the  probang,  and  to  be  thus  evacu- 
ated, an  incision  may  be  made  in  the 
flank,  and  the  accumulated  mass  with- 
drawn by  liie  hand. 

At  other  times  an  unnatural  fermenta- 
tion commences,  and  the  stomach  is  in- 
flated with  gas.  One  look  at  the  sides 
will  sufficiently  indicate  the  inflation  of 
the  paunch.  This  is  termed  hoove.  The 
first  indication  of  cure  is  to  ^et  rid  of  the 
gas.  This  may  be  accomplished  by  the 
introduction  of  substances  that  will  che- 
mically combine  with  it  The  chloride 
of  lime  will  effect  this.  The  principal 
gas  in  the  inflated  stomach  is  hydrogen. 
The  chlorine  leaves  the  lime  and  com- 
bines with  the  hydrogen,  and  the  com- 
pound does  not  occupy  a  thousandth  part 
of  the  space  previously  occupied  by  the 
hydrogen.  Two  drachms  of  the  chloride 
of  lime  will  form  a  cheap  and  a  very 
efficient  agent.  But  if  ibis  is  not  at 
hand,  then  a  puncture  may  be  made  into 
the  left  flank  with  perfect  safety.  If  this 
is  done  with  a  trocar,  the  canula  may  re- 
main in  the  wound,  and  the  gas  will  con- 
tinue to  be  extricated  while  any  consider- 
able portion  of  it  remains.  In  de&ult  of 
a  trocar,  a  penknife  may  be  used ;  but  as 
the  upper  portion  of  the  stomach  sinks 
with  the  disengagement  of  the  gas,  the 
aperture  through  the  skin  and  that  into 
the  rumen  will  cease  to  be  accurately  op- 
posed to  each  other ;  and  some  of  the  gas 
and  the  contents  of  the  stomach  will  enter 
the  cavity  of  the  abdomen,  and  will  be 
the  cause  of  future  illness,  or,  perchance, 
of  death. 

The  gas  having  escaped,  a  purgative 
(.hould  be  administered,  with  a  double 
doee  of  the  aromatic,  in  order  to  excite 
the  stomach  to  resume  its  duty. 

The  loss  of  cud,  or  the  cessation  of 
rumination,  is  only  the  indication  or  the 
consequence  of  other  disease,  and  will 
cease  with  it.  If  the  nature  of  that  dis- 
ease is  not  clear,  a  dose  of  physic,  with 


the  usual  or  more  than  the  usual  quantity 
of  the  carminative,  may  be  given. 

The  diseases  of  the  second  stomach, 
the  reticulum^  or  honey-combt  are  few,  and 
not  easily  distinguished.  The  simple 
fonction  of  that  stomach  is  to  prepare  the 
pellet  of  food  for  remastication. 

The  third  stomach,  the  nutnvplus,  has 
more  to  do.  The  food  which  has  not 
undergone  sufficient  comminution  in  the 
second  mastication  is  seized  by  the  rough 
and  powerful  leaves  of  this  stomach,  and 
is  groimd  down,  as  it  were,  in  a  living 
mill.  Sometimes,  however,  there  is  a 
deficiency  of  moisture  in  this  stomach,  or 
the  muscular  apparatus  of  the  leaves  does 
not  act  with  sufficient  energy;  and  at 
length  the  manyplus  becomes  perfecUy 
paiiilysed  ly  the  distention  caused  in  con- 
sequence of  the  undue  quantity  of  food 
which  is  accumulated  in  it  This  is 
known  by  the  name  offardel-bound.  The 
symptoms  are  not  always  evident  Dull- 
ness, want  of  appetite,  disinclination  to 
move,  and  costiveness,  are  amoi^  the 
usual  indications.  The  tr^tment  is  sim- 
ple, but  too  often  inefifectual.  It  consists 
in  the  frequent  administration  of  small 
doses  of  purgative  medicine,  with  more 
than  the  usual  quantity  of  carminatives ; 
at  the  same  time,  a  small  stream  of  warm 
water  is,  by  means  of  a  horn  or  the 
stomach-pump,  made  to  flow  down  the 
gullet  and  pass  through  the  canal  at  the 
base  of  this  stomach,  thus  gradually  dis- 
lodging and  washing  away  a  portion  of 
the  accumulated  and  hardened  contents. 

The  principal  disease  of  the  cdwrnasttm, 
or  fourth  stomach,  is  inflammation,  de- 
signated by  evident  uneasiness,  the  resting 
of  the  muzzle  on  the  situation  of  this  sto- 
mach, or  a  peculiar  stretching  out  of  the 
fore -legs.  Venesection  and  purgatives 
should  be  used  in  this  case.  Of  the  indi- 
cations of  disease  in  the  spleen  little  is 
known.  Inflammation  is  often  found  in 
it,  with  enlargement,  induration,  or  soft- 
ening of  its  substance.  These  circum- 
stances, however,  are  rarely  suspected 
during  life. 

To  diseases  of  the  7tw«r  these  animals 
appear  to  be  peculiarly  prone.  A  yellow- 
ness  of  the  skin  betrays  the  existence  of 
biliary  aflections  in  a  great  proportion  of 
the  inhabitants  of  every  dai-y.    When 
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acute  inflammation  of  the  liver  exists  to 
any  considerable  extent,  not  only  this 
yeuow  tint  of  the  integument  will  be 
found,  but  tenderness  on  the  right  side, 
fhllness  there,  and  the  direction  of  the 
mnzzle  to  it  The  proper  remedies  are 
liiose  nsed  in  inflammation  ^  of  other 
viscera,  with  the  addition  of  blisters  over 
the  diseased  part  Chitmic  inflammation 
is  &r  more  prevalent  than  that  which  is 
acute.  The  mdications  are,  want  of  con- 
dition, the  same  tint  of  the  skin,  and  ob- 
stinate cough.  The  remedies  are,  g^tle 
purgatives  and  succulent  food.  When 
obsSxiction  of  the  biliary  ducts  takes 
place,  there  is  a  still  deeper  yellow,  inva- 
riably accompanied  by  loss  of  condition. 
The  animal  then  has  jaundicey  or  the 
jfdlows.  If  much  fever  accompanies  it, 
recourse  must  be  had  to  bleeding  and  to 
physic. 

Among  the  various  intestinal  diseases 
of  the  ox  stands  ententisy  or  inflammation 
involving  all  the  coats  of  the  intestines. 
Tonn^  and  fiittening  cattle  are  most  sub- 
ject to  it  It  is  not,  however,  of  very  fre- 
quent occurrence,  except  as  an  epidemic, 
and  then  it  is  very  destructive.  Wood- 
evil  and  moor-ill  are  varieties  of  the  same 
disease.  They  must  be  treated  by  bleed- 
ing, purgatives,  blisters  on  the  belly, 
mashes,  and  gruel. 

DiarrfuBO,  or  purging  without  the  dis- 
charge of  mucus  mingling  with  the  fbces, 
is  produced  by  various  causes,  and  parti- 
cularly by  a  change  or  excess  of  tbod.  It 
is  often  epidemic  in  the  autumn.  A  mild 
purgative  should  first  be  given,  and  then 
the  mingled  but  very  efficacious  medicine 
already  recommended  for  a  similar  disease 
in  calves. 

Dysentery  in  the  adult,  as  well  as  in  the 
young  annual,  is  indeed  a  fearful  disease. 
Its  causes  are  often  obscure,  and  the  means 
of  successfully  arresting  its  progress  are  a 
desideratum.  Its  principal  characteristic 
is  the  discharge  of  mucus  with  the  &eces, 
recognised  by  the  appearance  of  bubbles 
standing  for  a  while  on  the  &eces.  The 
length  of  time  which  they  continue  there 
unbroken  may  be  considered  as  a  kind  of 
admeasurement  of  the  (Quantity  of  mucus 
actually  discharged,  or,  m  other  words,  of 
die  danger  of  the  case.  The  progress  of 
the  disease  is  rapid  or  slow,  according  to 


circumstances  which  it  is  difficult  to  i^pr&- 
ciate ;  but,  in  the  usual  course  of  thinss, 
the  animal  wastes  away  almost  to  a  skele- 
ton, and  then  dies. 

Notwithstanding  the  purging,  the  first 
indication  of  cure  is  to  bleed.  It  is  an 
inflammatory  disease,  and  that  inflamma- 
tion must  be  subdued.  To  the  abstracticm 
of  blood  should  succeed  the  administration 
of  an  aperient,  and  castor  oil,  as  being  the 
least  irritative,  will  be  the  best  Injec- 
tions of  gruel  should  follow ;  and  when 
the  dung  has  somewhat  resumed  its  na- 
tural character,  astringents  may  be  ad- 
ministered, at  the  very  head  of  which,  in 
this  case,  stands  (^ium:  a  littie*  calomel 
should  perhaps  be  mingled  with  it  as  an 
alterative,  and,  after  that,  the  v^table 
tonics  qiust  perfect  the  cure.  CatUe  are 
subject  to  Jiatulent  and  spcumodic  colic, 
for  both  of  which  the  v^table  tonics 
will  be  the  best  cure,  with  a  little  of  the 
chloride  of  lime  to  absorb  the  gas,  and 
the  abstraction  of  blood  if  there  is  any 
inflammatory  action.  Walking  exercise 
and  friction  of  the  bell^  should  not  be 
omitted.  For  atrcuigulation  of  the  intes- 
tines there  is  seldom  any  cure  but  by 
means  of  an  operation  which  a  skilful 
veterinary  surgeon  alone  can  perform. 
In  cases  of  congHpatuM,  the  aperients 
must  sometimes  be  long  administered  be- 
fore the  bowels  will  be  opened.  There 
will  be  no  danger  in  this,  provided  the 
Epsom  salts,  alone  or  with  a  small  portion 
of  aromatic  powder,  are  administered. 
Dropsy  in  cattie  seldom  admits  of  cure. 
Although  an  operation  may  be  resorted 
to,  the  belly  fills  again,  not  will  any  phy- 
sic or  diuretic  arrest  the  evil. 

Among  the  supposed  diseases  of  the 
urinary  organs,  but  much  oftener  of  the 
digestive  ones,  stands  red-water,  so  called 
from  the  colour  of  the  fluid  which  is  eva- 
cuated. It  is  materially  connected  with 
the  pasture,  but  sometimes  it  has  an  epi- 
denuc  character.  In  the  acute  form  of 
the  disease  the  water  is  red.  This  must 
be  combated  by  bleeding  and  purging, 
until  the  bowels  respond.  In  chronic 
red-water  the  urine  has  a  brown  tinge  at 
first,  but  a  red  hue  gradually  mingles 
with  it.  This  is  difficult  to  treat  xba 
principal  hope  of  cure  consists  in  the  ex- 
hibition of  Epsom  salts  until  thcMroo^ 
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purging  Is  produced.  Some  mild  carmi- 
natlye  may  then  be  given.  Black-water 
IS  only  a  yariety,  or  me  concluding  stage 
of  red  water. 

Puerperal  fever,  or  dropping  after 
calying,  is  a  disease  that  has  been  very 
much  misunderstood.  A  few  days  after 
calving,  the  cow  suddenly  loses  aU  power 
over  her  hind  limbs.  She  Mis,  and  con- 
tinues down  three,  four,  or  more  days, 
until  the  power  of  voluntary  motion  re- 
turns, or  she  dies.  It  is  inflammation  of 
the  womb  or  of  the  spinal  cord,  which 
extends  to  the  organs  of  motion  in  the 
hind  extremities.  She  must  generally  be 
bled,  aiJd  always  purged.  No  half  mea- 
sures will  do  here ;  the  bowels  being  once 
opened,  the  cow  will  frequently  get  up, 
and  there  will  be  an  end  of  the  matter. 
Injections  will  materially  assist  the  action 
of  the  physic  Whatever  apparent  weak- 
ness there  may  be,  no  tonic  must  be  given 
until  the  bowels  have  been  well  opened. 

Garget  is  inflammation  or  ulceration 
of  the  udder.  The  milk  coagulates  in  the 
bag,  and  produces  inflammation  there. 
In  an  early  stage,  the  sucking  of  the  calf 
will  afford  the  greatest  relief.  If  this 
does  not  succeed,  fomentation  must  be 
had  recourse  to,  and  friction  with  an  un- 
guent composed  of  elder-ointment  with  an 
eighth  part  of  camphor,  and  mercurial 
ointment.  To  this,  if  necessary,  iodine 
may  succeed,  but  it  must  be  a  last  re- 
source, on  account  of  its  absorbent  power. 

The  treatment  of  cow-pox  will  consist 
in  fomenting  the  teats,  applying  an  emol- 
lient ointment,  and  giving  a  little  physic. 

The  diseases  of  the  feet  must  not  be  for- 
^tten.  Foul  in  the  foot  consists  in  ulcera- 
tion about  the  coronet  or  between  the 
claws,  which  produces  great  lameness, 
and,  occasionally,  loss  of  the  hoof.  It  is 
very  contagious :  the  treatment  is  simple. 
Every  pustule,  or  collection  of  purulent 
matter,  must  be  opened ;  the  horn  which 
is  separated  from  the  parts  beneath  must 
be  carefully  and  wholly  removed ;  a  lin- 
seed-meal poultice  applied  for  a  day  or 
two,  and  then  the  sores  touched  with  the 
butvr  of  antimony. 

Mange  is  a  too  frequent  and  very  trou- 
blesome disease  among  cattle.  An  oint- 
ment, however,  the  basis  of  which  is 
sulphur,  with  a  small  portion  of  mercurial 


ointment,  daily  and  well  rubbed  on  every 
affected  part,  will  usually  remove  the 
complaint  Sulphur  given  internally  will 
be  a  useful'adjunct. 

Attention  to  the  first  symptoms  of  disor- 
ders in  cattle,  is  of  the  utmost  importance; 
serious  losses  frequently  result  where  no  at- 
tention is  given  to  the  signs  of  approaching 
disease.  These  signs  are  well  known  to  herds- 
men to  be  amongst  cattle;  separation  from 
the  herd,  suspended  rumination,  dull  heavy 
appearance,  a  dry  muzzle,  quick  breathing,  a 
stfuring  coat,  and  loss  of  appetite.  When 
any  of  these  symptoms  make  their  appearance 
disease  is  in  all  probability  approacMng,  and 
measures  should  without  delay  be  adopted  to 
mitigate  the  evil;  some  simple  remedy,  a 
change  of  pasture  or  of  food,  if  the  beast  is 
stall  fed,  or  removal  to  a  more  sheltered  spot 
will  often  be  all  that  is  wanted  to  remove  the 
first  symptoms  of  disease. 

PARING   AND  BURNING. —This 

operation  consists  in  cutting  a  thin  slice 
from  the  sur&ce  of  land  which  is  over^ 
grown  with  grass,  heath,  fern,  or  any 
other  plants  which  form  a  sward  by  the 
matting  together  of  their  roots.  The  sods 
are  allowed  to  dry  in  the  sun  to  a  certain 
degree,  after  which  they  are  arranged  in 
heaps,  and  burnt  slowly,  without  flame  or 
violent  heat.  The  result  is  a  mixture  of 
burnt  earth,  charred  vegetable  fibre,  and 
the  ashes  of  that  part  which  is  entirely 
consumed. 

The  object  of  this  operation  is  twofold : 
first,  to  kill  insects  and  destroy  useless  or 
noxious  weeds  completely ;  and  secondly, 
to  obtain  a  powerful  manure,  impreg- 
nated with  alkaline  salts  and  carbonaceous 
matter,  which  experience  has  shown  to  be 
a  very  j>owerful  promoter  of  vegetation. 

The  instruments  by  which  mis  is  ef- 
fected are,  either  a  common  plough  with 
a  very  flat  share,  which  may  be  used 
when  the  surface  is  very  level  without 
being  encumbered  with  stone  or  lar^ 
roots,  as  in  low  moist  meadows ;  or,  m 
most  other  cases,  a  paring-iron,  which 
is  used  by  hand.  The  crossbar  of  this 
instrument  is  held  with  both  hands ;  and 
the  upper  parts  of  the  thighs,  being  pro- 
tected by  two  small  slips  of  board,  push 
the  instrument  into  the  ground,  so  as  to 
cut  a  slice  of  the  reqidred  thicfaieu* 
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^Idch  is  then  turned  over  by  moving  the 
cro68-haudle.  The  labour  is  severe,  and  a 
eood  workman  can  scarcely  pare  more 
SiMi  one-sixth  of  an  acre  in  a  day.  The 
price  of  this  work  is  from  15s.  to  25s.  per 
acre,  according  to  the  price  of  labour. 
The  drying,  burning,  and  spreading  of 
the  ashes  are  contracted  for  at  from  10s.  to 
15s.,  or  more :  thus  the  whole  cost  is  from 
25s.  to  2/.  per  acre.  In  France  it  is  done 
by  a  cobf  which  is  like  a  shipwright's 
adze,  and  the  operation  is  called  ^cobuer. 

Paring  and  burning  the  surface  is  an 
almost  invariable  preliminary  in  the  con- 
certing of  waste  lands  to  tillage;  and 
-where  these  lands  are  in  a  state  of  nature, 
overrun  with  wild  plants  which  cannot  be 
easily  brought  to  decay  by  simply  bury- 
ing them  in  the  ground,  burning  is  the 
readiest  and  most  effectual  mode  of  de- 
stroying them.  In  this  case  the  prac- 
tice is  universally  recommended  and  ap- 
proved of. 

But  it  is  not  only  in  the  reclaiming  of 
waste^'lands,  and  bringing  them  into  cul- 
tivation, that  paringand  burning  the  sur- 
face is  practised.  The  fertility  produced 
by  the  ashes,  which  is  proved  by  the 
luxuriance  of  the  vegetation  in  the  first 
crop,  has  induced  many  to  repeat  this 
process  so  often  as  materially  to  exhaust 
the  soil,  and  induce  partial  sterility. 
Hence   the   practice   has   been   recom- 


mended on  the  one  hand,  and  strongly 
reprobated  on  the  other. 

When  we  come  to  apply  to  the  subject 
the  test  of  experience,  and  reason  cor- 
rectly on  the  facts  which  are  presented  to 
us  by  the  abettors  of  the  practice  and  its 
adversaries,  we  shall  find  that  the  advan- 
tages and  disadvantages  arise  chiefly  from, 
the  circumstances  under  which  the  opera- 
tion is  carried  on.  But  it  may  be  neces- 
sary to  an  impartial  examination  of  the 
subject,  to  inquire  into  the  changes  pro- 
duced on  the  substances  subjected  to  the 
process  of  burning,  when  it  is  done  with 
due  precautions. 

In  burning  vegetable  matter  in  an  open 
fire,  the  whole  of  the  carbon  is  converted 
into  carbonic  acid  and  flies  off,  leaving 
only  some  light  ashes  containing  the 
earthy  matter  and  the  salts  which  the  fire 
could  not  dissipate.  These  are  no  doubt 
very  powerfiil  agents  in  promoting  ve^ 
tation,  when  they  are  added  to  any  soil : 
but  they  are  obtained  at  a  very  great  ex- 
pense of  vegetable  matter,  which,  by  its 
decomposition  in  the  earth,  might  also 
have  afforded  food  for  vegetation.  If  the 
earth  which  is  burnt  with  the  sods  is  of  a 
cold  clayey  nature,  the  fire  will  change  it 
into  a  land  of  sand,  or  brick-dust,  which 
is  insoluble  in  water,  and  corrects  the  too 
great  tenacity  of  clays,  by  converting  them 
more  or  less  into  loams.    This  is  so  well 
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known,  that  clay  is  often  dug  out  of  the 
sabscnl  to  be  partially  burnt.  On  stiff 
clay  soils  thereiore  thm  is  a  double  ad- 
Tsntage  in  paring  and  burning)  that  of  the 
vegetable  ashes  and  of  the  burnt  clay. 
When  the  fire  is  so  managed  that  the 
vegetable  matter  is  only  partially  bomt, 
the  oily  and  infiammable  portions  being 
conyerted  into  vapour  by  the  fire  without 
being  destroyed,  and  absorbed  by  the 
earth,  the  effect  produced  is  <»ily  to  im- 
pregnate tiie  earUi  witii  minute  particles 
of  matter,  readily  converted  into  the  con- 
stLtBOit  iMGurts  of  vegetables.  The  earth  is 
tlte  mere  recipient  of  these  particl^ 
'whicfa  are  held  m  its  pores,  as  water  is  in 
a  spoi^e,  ready  to  be  let  loose  to  any  sub- 
stance which  has  the  power  of  attractii^ 
them.  The  moisture,  which  the  dry  earth 
will  also  absorb  from  the  atmosphere  if 
no  rain  should  &J1,  is  retained  and  in- 
creased by  the  effect  of  the  salts  with 
which  it  is  impregnated.  It  is  uniformly 
observed  that  turnip-seed,  which  in  most 
soils  will  not  vegetate  without  heavy 
dews  or  rains,  if  sown  in  dry  weather, 
scarcely  ever  fuls  to  spring  up  in  the 
ashes  of  a  soil  that  has  be^  pared  and 
burnt  May  not  this  be  ascribed  to  these 
parti^es,  which  have  been  taken  up  by 
the  earth  in  the  (^ration  of  slow  com- 
bustion, absorbing  moisture  from  the  air, 
and  giving  it  out  to  the  seed  which  has 
been  sown  ?  It  does  this  better  than  a 
heavy  shower  would :  a  heavy  shower 
soaks  the  ground  for  a  short  tmie,  and 
swells  iJie  seed :  but,  if  it  be  succeeded 
by  a  hot  sun,  the  water  evaporates  so 
rapidly,  that  the  seed  loses  its  moisture, 
aiuL  vegetation  stops.  The  earth,  which 
attracts  moisture  from  the  air,  keeps  it, 
its  absorbent  nature  preventing  the  eva- 
poration ;  and  it  furnishes  it  gradually  to 
the  vegetating  seed  as  it  is  required.  The 
wonderful  efiect  of  peat-ashes  on  young 
ckyver  may  be  explained  on  the  same 
principle,  and  probably  also  that  of  gyp- 
sum. There  can  be  no  doubt  then,  that 
considerable  advanta^  may  result  from 
the  operation  of  panng  and  burning  the 
sarikce  of  clays.  But  what  is  lost  and 
destroyed  in  the  operation?  All  that 
escapes  in  the  shape  of  gas  or  vapour. 
The  gas  will  probably  be  carbonic  acid ; 
for  t£s  is  formed  by  the  combustion  of 


charooaL  We  know  that  hot  lime  has  m 
very  strong  attraction  for  this  sidMtanoe^ 
which  it  fixes  in  a  solid  state,  beG<Mninga 
carbonate  of  lime :  and  we  have  no  reason 
to  think  that  it  parts  with  it  to  the  roots  of 
plants.  But  other  earths  may  absorb 
carbonic  acid,  without  having  so  great  an 
attraction  for  it,  and  let  it  loose  to  water, 
with  which  it  is  known  to  combine  in 
certain  proportions,  and  to  be  thus  carried 
into  the  vessels  of  growing  plants  by  the 
attraction  of  the  roots.  If  this  should 
prove  to  be  the  case,  we  may  account  fyt 
the  great  effect  of  burnt  sods  in  pr(»noting 


le  principal  objection  to  burning  is, 
that  it  destroys  a  gr^  portion  of  vege> 
table  matter.  But  this  is  a  fiict  to  be 
proved,  and  is  perhaps  rashly  tak^i  fyr 
granted.  When  vegetable  matter  decayi 
m  the  earth,  it  loses  much  of  its  sub- 
stance, which  is  converted  into  vdi^e 
matter,  and  flies  off  into  the  atinoq;>here. 
It  is  possible  that  thus  more  is  lost  during 
the  time  that  the  slow  decay  goes  cm,  than 
even  in  burning  with  due  precautions. 
This  is  a  fiict  which  it  may  be  difficult  to 
ascertain;  but  it  is  not  impossible:  and 
therefore  the  assumption  of  the  contrary 
requires  to  be  founded  on  some  proof  or 
experiment.  The  earthy  portion  of  the 
soil  maybe  diminished,  by  driving  oat 
the  water  which  it  held,  as  is  manifest  in 
burning  clay,  and  it  shrinks  into  a  smaller 
space ;  but  there  is  as  much  earthy  sub* 
stance  as  before,  and  this  substance  is  im- 
proved by  the  burning.  It  appears  then, 
that  a  clay  soil  may  be  pared  and  burnt, 
without  its  real  substance  being  dimi- 
nished ;  and  if  its  texture  is  improved,  it 
becomes  more  fertile  by  the  operation.^ 

Burning  clay  soils  is  in  &ct  something 
analogous  to  liming.  Lime  dissolves  the 
vegetable  matter,  and  enables  its  elements 
to  enter  into  new  combinations :  but  if  no 
new  vegetable  matter  be  added  to  restore 
what  is  exhausted  by  vegetation,  liming, 
as  well  as  paring  and  burning,  is  detri- 
mental in  the  end.  Many  experienced 
fiirmers  pare  and  burn  the  soil  on  the 
edges  of  their  ditches  and  on  the  banks 
on  which  tiie  hedges  grow,  because 
they  thereby  exterminate  many  rank 
weeds ;  and  the  burnt  earth  mixed  with 
fiBomyard  dims  makes  an  admirable  oom- 
s2 
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post  Here  the  burnt  earth  acts  as  an 
absorbent,  and  no  doubt  attracts  many  of 
the  volatile  parts  of  the  manure,  which 
are  produced  by  the  decom^position  of 
animal  and  vegetable  matter  in  it  Paring 
and  burning  therefore  should  be  joined  to 
manuring,  if  a  powerful  and  immediate 
effect  is  desired  without  exhausting  the 
soil ;  and  in  this  case  we  do  not  hesitate 
to  recommend  it  on  all  cold  clay  soils 
where  rank  weeds  are  apt  to  spring  up, 
and  coarse  grasses  take  the  place  of  the 
better  sorts  which  have  been  sown.  The 
proper  time  to  pare  and  bum  is  evidently 
after  the  laud  has  lain  in  grass  for  several 
years,  and  is  broken  up  for  tillage.  The 
sur&ce  should  be  pared  thin ;  about  two 
inches  is  the  extreme  thickness  allowable 
for  tiie  sod  if  the  soil  is  ver^r  stiff  and 
poor,  and  as  thin  as  possible  m  a  better 
soil.  It  should  be  done  with  a  breast- 
plough  or  paring-iron  by  manual  labour. 
The  sods  should  be  moderately  dried,  and 
then  arranged  into  small  heaps  with  a 
nollow  in  tiie  middle  to  hold  heath  or 
bushes  to  kindle  the  fire.  When  it  has 
fiiirly  established  itself,  all  the  apertures 
should  be  carefully  closed.  Wherever 
any  smoke  breaks  out,  a  fresh  sod  should 
be  immediately  put  over  it ;  a  heap  con- 
taining a  small  cart-load  of  sods  should 
be  smouldering  for  several  days  without 
ffoinjg  out,  even  if  it  rains  hard.  If  the 
nre  is  too  brisk,  the  earth  will  form  hard 
lumps,  and  even  vitrify ;  but  otherwise  it 
comes  out  in  the  form  of  a  fine  powder,  in 
which  evident  marks  of  charcoal  appear. 
If  this  is  of  a  fine  red  colour,  it  is  a  good 
sign ;  for  the  iron  in  the  earth  has  been 
converted  into  a  ^roxide,  which  is  per- 
fectly innocent  in  its  effects  on  vegetation, 
whereas  all  the  saline  impregnations  of 
iron  are  more  or  less  hurtful.  It  is  better 
to  bum  the  sods  in  large  than  in  small 
heaps ;  for  the  more  the  fire  is  smothered, 
the  better  the  ashes. 

So  great  a  quantity  of  ashes  is  some- 
times produced  as  to  admit  of  a  portion 
being  carried  off  on  grass  land,  or  used 
to  manure  another  field  for  turnips.  As 
this  is  evidently  robbing  the  field  where 
the  operation  has  been  carried  on,  an 
equivalent  quantity  of  manure  should  be 
brought  in  exchange.  Perhaps  the  most 
advantageous  mode  of  using  the  ashes  is 


to  spread  them  in  the  drills  where  the 
turnip-seed  is  to  be  sown,  after  a  portion 
of  dung  has  been  buried  under  them.  In 
this  manner  the  ashes  from  one  acre  ot 
land  pared  and  burnt,  together  with  ten 
or  twelve  cart-loads  of  good  yard  dung, 
will  manure  two  acres,  and  all  the  manure 
of  one  acre,  in  the  ordinary  mode  of  rais- 
ing turnips  on  ridges,  will  be  saved.  II 
the  ashes  will  produce  as  good  turnips 
with  half  the  usual  quantity  of  dung,  the 
expense  of  paring  and  burning  is  amply 
repaid.  But  experience  proves  that  the 
earth  and  ashes  almost  ensure  a  good 
crop  of  turnips  in  many  poor  stiff  soils  in 
which  they  would  probably  not  have  suc- 
ceeded if  sown  in  the  common  course  of 
cultivation  without  bones  or  ashes. 

When  a  considerable  extent  of  poor 
land  is  brought  into  cultivation,  and  mere 
is  no  sufficient  supply  of  manure  at  hand, 
paring  and  burning  a  portion  of  the  land 
everjr  year,  by  which  a  crop  of  turnips  is 
obtamed,  is  a  most  effectual  means  of  im- 
provement Lime  may  be  used  at  the 
same  time  with  the  ashes,  and  will  in- 
crease their  effect,  provided  some  vege- 
table undecayed  matter  remains  in  tiie 
soil  after  paring;  but  lime  will  tend  to 
exhaust  this ;  and  if,  in  consequence  ol 
liming,  a  few  good  crops  of  com  are  ob- 
tained at  first,  the  soil  will  be  so  ex- 
hausted as  to  be  of  littie  value  afterwards. 
This  is  the  abuse  of  the  practice  which 
has  caused  it  to  come  into  disrepute.  It 
would  be  a  great  waste  to  bum  the  sur- 
fece  of  a  rich  piece  of  grass  land  where 
the  plants  growing  in  it  are  tender  and 
succulent,  and  would  readily  rot  on  being 
ploughed  under ;  in  such  case  a  moderate 
application  of  lime  would  have  a  much 
better  effect  This  kind  of  land  will  pro- 
duce good  crops  without  any  manure,  and 
continue  fertile  for  many  years  if  judi- 
dously  cultivated.  To  pare  and  bum 
rich  land  is  wasteful,  and  can  never  be  re- 
commended. It  is  only  on  poor  land 
which  has  not  strength  to  produce  a 
crop,  and  of  which  the  texture  requires 
to  be  improved  and  its  powers  stimulated, 
that  paring  and  burning  is  advantageous; 
on  poor  thin  chalky  soils  which  have  been 
laid  down  with  sainfoin,  of  which  the 
roots  and  stems  are  grown  coarse  and 
hard,  so  as  not  readily  to  rot  in  the  ground, 


Digitized  by  VjOOQ IC 


PABING  AND  BUBNING.  [   261    ]  PARINO  AND  BUBNINO. 


the  operation  is  proper  and  adyantageons. 
The  turnips  produced  by  the  ashes,  with 
or  without  the  assistance  of  dung,  must  be 
fed  off  by  sheep  folded  on  the  hmd,  whose 
dung  and  urine  will  enrich  it,  and  their 
tread  consolidate  it  By  this  mode  of 
proceeding  great  advantages  are  obtained 
from  paring  and  burning,  and  the  land,  so 
&r  fi-om  being  deteriorated,  will  be  im- 
proved. 

Many  landlords  rigidly  forbid  their 
tenants  to  pare  and  bum  any  part  of  their 
land,  from  an  idea  that  the  heart  of  it  is 
destroyed  by  the  burning.  If  they  would 
only  insist  on  a  certain  quantity  of  dung 
being  put  on,  either  at  the  same  time  that 
die  land  is  thus  treated,  or  for  the  next 
crop,  and  prohibit  the  sowing  of  com 
crops  except  after  turnips,  clover,  or  some 
other  green  crop  consumed  on  the  farm, 
there  would  be  little  dan^r  of  any  detri- 
ment to  the  land,  even  if  it  were  pared 
and  burnt  once  in  every  ten  or  twelve 
years,  provided  it  were  judiciously  treated 
in  the  intervals.  The  farmer  would  be 
benefited  in  many  situations,  and  the 
practice  would  tend  to  keep  up  the  value 
of  the  &rms. 

In  Devonshire,  where  the  land  has  been 
pared  and  burnt  from  time  immemorial, 
even  where  the  soil  is  rich,  the  practice 
has  been  often  resorted  to  without  any 
judgment  Provided  a  crop  of  com  or 
potatoes  was  obtained  at  littie  cost,  the 
consequences  to  the  friture  state  of  the 
land  were  not  heeded;  and  landlords, 
seeing  their  farms  impoverished,  put  a 
stop  to  the  practice.  Thus  many  usefrd 
modes  of  cultivation  have  been  reprobated 
from  the  abuse  of  them,  which,  properly 
applied,  would  have  been  advantageous  to 
all  parties.  There  is  no  maxim  more  tme 
tlum  this :  that  whatever  injures  the  land- 
lord, injures  the  farmer  who  is  not  desi- 
rous of  removing,  and  vice  verad;  and  all 
positive  restrictions  on  cultivation,  how- 
ever necessary  when  there  is  a  fear  of  dis- 
honest conduct,  diminish  the  value  of  a 
&rm  and  lessen  the  rent  which  can  be 
frurly  afforded  for  it  Ignorance  is  often 
a  greater  destroyer  of  the  interest  of  both 
landlord  and  tenant  than  wilfrd  disho- 
nesty ;  and  the  spreading  of  usefril  infor- 
mation amongst  tenants,  so  that  they  may 
see  their  own  advantage,  is  the  surest 


means  of  improving  landed  property. 
Many  tracts  of  waste  land  might  be 
brought  into  cultivation  by  means  of 
paring  and  burning,  which  without  it 
would  never  repay  the  labour  required. 
Where  the  soil  is  inclined  to  peat,  this 
operation  and  abundant  liming  are  the  in- 
dispensable preliminaries  of  cultivation. 
The  ashes  and  the  lime  will  produce  ve- 
getation and  food  for  animals.  These 
will  produce  dung  to  supply  what  the  ve- 
getation abstracts,  and  to  assist  also  in  the 
further  decomposition  of  the  peaty  matter, 
converting  it  into  vegetable  mould. 

The  first  crop  after  paring  and  burning, 
as  was  observed  before,  should,  if  possible, 
be  turnips,  and  these  should  be  consumed 
on  the  spot ;  but  there  are  exceptions  to 
the  rule.  The  soil  may  be  a  stiff  clav  of 
a  considerable  degree  of  natural  fertility, 
only  encumbered  with  rank  weeds  and 
grasses.  In  this  case  the  surface  is  burnt 
to  destroy  these,  and  a  crop  of  com  may 
safely  be  taken  after  the  paring  and  burn- 
ing, the  land  coming  into  a  regular  alter- 
nate rotation  after  it  For  example,  the 
next  crop  may  be  beans  or  tares,  with  a 
good  proportion  of  dung ;  or  clover  may 
be  sown  with  the  first  crop,  if  the  ground 
appears  fit  for  it.  The  enect  of  the  ashes 
will  be  readily  perceived  in  the  luxuriance 
of  the  clover.  Such  land  may  be  after- 
wards cultivated,  according  to  its  nature 
and  quality,  with  the  rest  of  the  farm  ;  or 
laid  down  to  grass  after  a  course  of  cleans- 
ing and  ameliorating  crops.  Thus  old 
wet  meadows,  after  having  been  well  un- 
derdrained,  may  be  greatly  improved,  and 
either  converted  into  arable  fields  or  laid 
down  again  with  choice  passes. 

Old  rough  pastures  may  often  be  greatiy 
improved  by  a  very  thin  paring  and  burn- 
ing, so  as  not  to  destroy  all  the  roots  of 
the  grass.  When  the  ashes  are  spread 
over  the  pared  surface,  some  good  grass- 
sef^ds  are  sown  with  them.  The  whole  is 
well  harrowed  or  scarified  and  rolled,  and 
the  grass  which  will  spring  up  after  this 
will  be  greatiy  improved,  and  will  ftiUy 
repay  the  expense  of  this  simple  mode  of 
renovating  it.  This  is  the  cheapest  mode 
of  improving  coarse  pastures  that  we- 
know,  without  breaking  them  up. 

The  partial  paring  and  burning  of  the 
headlands  of  fields,  ft>r  the  purpose  of* 


Digitized  by  VjOOQ IC 


PASIKG  AND  BUBNCTG.  [    962    J 


PASnntB  LAND. 


Mixio^  the  ashes  and  bomt  earth  with 
dang  in  a  cempo^  is  a  most  exoelient 
praetiee,  and  often  superior  to  that  of 
nsing  the  sods  only,  iritbocU  bormng 
tbem.  These  sods  oontain  innumeraUe 
seeds  <^  weeds,  and  eggs  or  maggots  of 
insects,  whieh  are  not  destroyed  by  the 
fermentation  of  the  heap,  but,  cm  the  oon* 
trar^,  are  brot^ht  to  \ik»  The  loss  of  a 
portion  of  vegetaUe  matter  in  the  burning 
IS  an^ly  compensated  by  the  destruction 
d  these  enemies  of  the  future  crops. 

It  now  only  remains  to  take  notice  of 
the  soils  and  situations  where  paring  and 
burning  cannot  be  reconunended.  Wher- 
ever the  soil  is  very  loose  from  a  great 
proportion  of  silicious  sand  in  its  compo- 
sition, and  is  held  together  dxi^y  by  the 
^nder  roots  which  run  through  it,  the 
burning  would  destroy  the  whole  c^  the 
vegetable  matter ;  for  none  of  the  volatile 
parts  which  the  fire  dissipates  or  generates 
would  be  retained  or  absorbed,  but  would 
pass  through  the  loose  sand  in  the  same 
way  that  water  would.  Here  then  would 
be  actual  destruction;  and  the  residue 
would  be  a  mere  barren  silicious  s«id, 
much  worse  and  more  porous  than  it  was 
when  held  together  by  the  roots.  The 
only  way  to  bring  such  soils  into  cultiva- 
tion is  to  put  clay  or  marl  on  Ihem,  and 
to  force  vegetation  by  means  of  iKjuid 
manures,  cMefly  the  urine  of  animals, 
consolidating  them  by  every  means  a|^^- 
cable,  so  that  they  may  retain  mmsture, 
and  tiiat  the  manure  may  not  be  washed 
ihi-ough  by  the  rains.  Such  soils  may  be 
improved,  but  they  are  the  most  imgrate- 
ful  of  aD.y ;  and  it  is  oibIj  necessity  and 
inde&tigable  industry  wmeh  can  make 
them  produce  any  crops. 

It  is  very  easy  to  ascertain  whether  any 
soil  will  be  improved  or  not  by  paring 
and  burning.  A  few  sods  may  be  taken 
and  exposed  to  heat  in  an  iron  pot  closely 
covered  over,  or  in  a  large  crucible :  the 
heat  should  not  be  so  great  as  to  produce 
light,  but  should  be  kept  up  for  a  eondder- 
able  time,  till  the  sods  are  conimmed.  If 
the  ashes  are  red,  and  the  whole  is  a  fine 
powder,  with  particles  of  charcoal  in  it, 
the  soil  from  which  it  was  taken  mav  be 
safely  pared  and  burnt,  eq)eoially  if  it 
forms  a  mud  with  water,  and  the  earth  is 
not  readily  deposited.     Bat  if  it  £eels 


pitty,  lets  the  water  readily  Uffoog^  and 
IS  soon  deposited  when  mixed  with  it, 
bumingwill  not  be  advantageoas.  Tins 
is  the  evident  resuh  of  the  prineiple&  laid 
downbefidre. 

On  the  whole,  the  operation  of  porhis 
and  burning,  when  jadicioudy  applied 
and  property  perliMiRed,  is  a  most  excel- 
lent ana  clteap  im{Hrovement  of  certain 
soils,  and  it  will  never  diminish  their  fer- 
tility, if  tiiey  are  properly  cultivaled  and 
manured,  and  a  judicious  succesMOK  of 
crops  is  adopted ;  but  on  the  costrary  it 
will  improve  ti^r  quality  and  texture, 
and  make  them  more  productive* 

PASTURE  LAND.— There  are  tribes 
which  have  no  otiier  occupation  than  that 
of  pasturing  domestic  animals,  and  im- 
mense tracts  of  fertile  soil  are  still  uiiap- 
pn^riated  to  any  definite  owner.  Wh^« 
the  climale  is  genial,  and  the  extremes  of 
heat  and  coLd  are  ns^mown,  cattie  are  fed 
all  the  year  round  by  moving  fh>m  one 
place  to  another.  In  siKfa  a  state  are 
some  of  the  wandering  tribes  of  Asut,  who 
have  no  fixed  halations,  but  pitdx  their 
tents  wherever  pasture  is  abundant,  and 
move  them  to  another  spot  as  soon  as  it  is 
consumed  where  th^  are.  In  dvilised 
countries,  where  the  land  is  dhnded  and 
appropriated,  sudi  a  system  cannot  exist; 
though  there  are  still  traces  of  it  in  tMs 
country,  as  we  see  in  the  few  remaiiring 
waste  lands  <m  whidi  there  is  a  right  <^ 


The  pastm'age  of  cattle  is  now  a  port  of 
regular  husbandry ;  the  land  which  a^ 
£orda  the  herbage  i&t  cattle  fi>nn8  port  ot 
private  possessions,  and  a  rent  is  {oiid  fbr 
its  use.  This  has  introduced  a  new  sya- 
tem.  Pastures  are  now  fenced  and  pro- 
tected, and  pains  are  taken  to  impnyfe 
them,  so  as  to  maintain  many  more  cattle 
or  sheep  than  they  would  in  their  natural 
state.  We  shall  not  here  speak  of  rich 
grase  lands,  in  which  bullocks  and  dKep 
are  fintted,  and  whkh  are  ccmBnoniy 
called  grazing  land ;  nor  oi  artificial  pas- 
tures, which  form  portions  of  arable  finu^ 
and  have  been  depastured  only  to  enrk^ 
them  and  make  them  more  fit  to  prodoee 
com  when  again  submitted  te  the  piongfa. 
But  we  shall  oonader  those  tracts  of  land 
which,  from  situation,  dimate,  or  oth«r 
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,  altboagh  they  are  portioni  of  oer- 
tain  estates  and  the  propwtj  of  indi- 
▼idnals,  lie  nearly  in  &  state  of  nature, 
jmd  produce  a  reyeniie  or  profit  only  ac- 
cording to  the  number  of  cattle  and  sheep 
which  can  be  reared  or  maintained  in 
them*  Such  are  the  rich  pastures  on  the 
Jura,  the  Alps,  and  Pyrenees,  too  high 
and  exposed  to  allow  of  cuhiTation  or 
permanent  habitation,  but  producing  abun- 
dant food  for  cattle  in  particular  seasons 
of  the  year.  The  Jura  and  the  Alps, 
-which  are  best  known  to  English  tra* 
Tellers,  contain  very  rich  pastures  fbr 
cows,  and  give  a  connderable  return  in 
batter  and  dieese.  The  snow  which  co- 
Ten  these  mountains  for  a  considerable 
part  of  the  year,  protects  the  herbage ;  and 
the  moisture  which  prevails  in  the  sum- 
mer by  the  continued  passage  of  douds, 
which  appear  in  the  fi)nn  of  heayy  fogs  to 
'dioae  who  are  enveloped  in  them,  keeps  up 
a  luxuriant  v^etation  of  the  small  Alpine 
plants  which  form  the  richest  pasture. 

Whenever  pastures  are  hired,  the  rent 
is  always  reckcmed,  not  by  the  extent  of 
sartbuce,  but  by  the  stock  which  can  be 
midntained  upon  it.  Thus,  in  Switzer* 
land,  the  mountain  pastures  are  divided 
into  portions  of  twwity,  forty,  or  more 
cows.  In  Scotland  tliey  reckon  some- 
times by  the  number  of  bullocks  which 
can  be  reared,  and  sometimes  by  the  num- 
ber of  sheep  which  can  be  kept.  This 
mode  of  reckoning  is  much  fairer  than  by 
mere  extent  of  sur&ce.  In  many  places 
pasturing  has  been  found  much  more  pro- 
duc^ve  than  cultivation ;  and  some  large 
proprietors  have  converted  great  tracts  of 
land  from  arable  into  pasture  fiirm.  But 
this  can  only  be  done  where  the  popula- 
tioB  is  very  scanty,  and  where  the  soil 
and  climate  do  not  tempt  men  of  capital 
to  settle. 

Considerable  improvements  have  been 
made  in  natural  pastures,  not  (mly  by  the 
ndnng  of  banks  and  stone  walls  as  shelter 
against  the  winter's  storms,  but  also  by 
extensive  dndning  and  clearing  the  sur- 
ibee  of  wild  plants  and  shrubs,  which  pre- 
vent the  herbage  from  sprinrang  up,  and 
gr^aitly  diminish  the  teea.  On  the  sides 
of  sleep  hills,  where  springs  are  apt  to 
break  out  and  produce  bogs  and  swamps, 
in&DB  Judieionaly  made  have  carried  off 


the  water  and  laid  dr^  the  pastures  bekyw 
them;  while  reservoin  have  been  coa>> 
structed  in  many  places  to  receive  ^ 
water  and  to  supply  the  stock  in  dry 
weather.  On  peaty  moors  the  appHoatioa 
of  lime  to  the  sur&ce  has  often  produced 
wonderftd  effects,  and  made  various  kinds 
of  clover  and  grasses  spring  up  which 
were  never  sees  on  the  spot  before. 

Those  who  are  possessed  of  extensive 
pastures,  often  look  upon  them  as  of  too 
little  value  to  lay  out  any  money  in  their 
improvement;  and  unless  when  an  at* 
tem^  is  made  to  bring  them  into  regular 
cultivation,  which  often  £uls  after  a  great 
outlay  of  money,  they  are  not  Ihou^ 
worth  any  attention.  Yet  many  rough 
hilly  pastures  might  be  doubled  and 
tripled  in  value  merely  by  clearing  tibe 
sur&ce,  burning  coarse  grasses,  ruhes, 
ferns,  amd  fiirze ;  and  sowmg  a  few  seeda 
where  the  ashes  have  been  spread.  The 
additional  number  of  cattle  or  sheep  which 
can  be  maintained  by  this  means,  would 
surprise  any  one  who  had  not  had  expe> 
rienoe  of  such  improvements.  The  form- 
ing of  convenient  channels  for  the  water 
to  run  off  is  another  important  objeoC^ 
which  can  often  be  effected  at  a  trifling  ex* 
pense ;  and  a  loose  surfiuse  laiddry  by  thia 
means  may  be  much  improved,  by  merely 
burning  the  heath  whidi  grows  upon  it* 
After  me  fire  has  scorch^  the  ground, 
grasses  will  q)ring  up  spontaneously: 
and,  at  a  veir  small  expense,  a  consid»r^ 
able  tract  of  mountain  pasture  may  be 
converted  from  the  state  of  a  brown  heath, 
or  moor  to  that  of  a  fine  green  sward. 

Wherever  there  are  large  pastures,  pro- 
per and  suitable  buildings  made  of  sub- 
stantial materials  should  be  erected.  The 
cattle  should  have  numerous  sheds  for 
refbge  in  bad  weather,  and  sheep  espe- 
cially should  have  protection  and  shelter* 
Warmth  is  in  some  cases  of  more  impor- 
tance than  food :  and  an  animal  e^>osed 
to  all  the  severities  of  a  northern  climattt 
requires  more  food  to  keep  him  alive,  Ihaai 
when  he  is  kept  warm  and  protected  from. 
the  immediate  influence  of  cutting  winds* 

There  is  another  kind  of  paiture  in 
England  on  the  chalky  hills  whidi  aw 
called  downs,  where  useftd  and  hat^ 
sheep  are  reared.  Here  the  exposora  la 
less,  and  the  proximity  to  the  plains  ghrea 
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freqaent  opportunity  of  driTing  the  sheep 
to  weltered  situations.  The  grass  on  the 
chalk  hills  is  in  ^eral  very  fine  and 
short,  and  the  quality  is  very  good.  The 
soil  is  only  a  few  inches  deep,  but  it  has 
been  enriched  by  the  dun^  and  urine  of 
sheep  fh>m  time  immemorial.  Attempts 
are  made  occasionally  to  convert  some 
porticms  of  these  pastures  to  tillage:  but  it 
IS  not  often  an  advantageous  speculation. 
A  few  crops  maybe  obtained  at  first;  but 
the  thin  layer  of  rich  earth,  which  is  at 
the  sur&ce,  is  soon  exhausted,  and  no- 
thing remains  but  barren  chalk.  No  art 
can  restore  the  fine  turf  which  had  been 
produced  by  ages  of  pasturage. 

To  those  who  have  extensive  pastures 
it  is  of  great  consequence '  to  ascertain 
whether  oxen,  heifers,  cows,  or  sheep  are 
the  most  profitable,  and  of  these,  what 
breeds  suit  the  situations ;  and,  when  this 
has  been  determined  by  experience,  to 
know  what  quantity  may  safely  be  kept, 
without  sufifering  for  want  of  sufScient 
food,  or  allowing  any  portion  of  the  pas- 
ture to  wither  or  become  coarse  from  not 
being  duly  fed  off.  Whatever  be  the 
stock  depastured,  the  greatest  attention 
should  be  paid  to  them  by  a  herdsman  or 
shepherd  of  experience,  who  should  have 
a  certain  number  only  under  his  care.  It 
is  a  good  plan  to  give  him  some  share  or 
interest  in  Ihe  produce  as  part  of  his 
wages.  When  any  part  of  the  stock  is 
sold  off  to  drovers  or  butchers,  he  should 
have  a  per  centa^  on  the  sale.  This  will 
^ve  him  the  activity  of  an  owner,  and  he 
IS  not  so  likely  to  be  negligent  and  allow 
the  stock  to  suffer  from  a  want  of  sufficient 
food,  or  from  accidents  which  can  be  pre- 
vented by  proper  attention. 

Very  poor  pasture  on  sandy  or  gravellj 
loams  is  of  very  little  value  to  the  propri- 
etor ;  where  the  situation  allows  of  such 
land  being  converted  into  plantations,  it 
will  generally  be  found  most  advanta- 
l^us  to  do  so,  but  if  there  are  means  of 
improving  them  by  ploughing,  liming,  and 
manuring,  they  may  onen  be  converted 
into  good  arable  farms.  A  great  part  of 
Norfolk,  which  now  bears  excellent  crops 
of  barley,  wheat,  and  clover,  was  once 
only  poor  sandy  pasture,  where  the  chief 
income  to  Ihe  proprietor  arose  from  rabbit 
warrens.    We  must  not  always  judge  of 


the  capabilities  of  a  soil  by  the  natural 
grasses  which  grow  upon  it,  before  it  has 
ever  been  stirred  and  cultivated.  When 
loamy  sand  or  gravel  is  left  in  a  hard 
condensed  state,  it  will  bear  very  little, 
but  when  it  has  been  broken  up  deep,  and 
trenched  and  improved  by  lime  and  ma- 
nure, it  becomes  very  usefril  land.  The 
same  may  be  said  of  cold  wet  pastures  on 
a  stiff  day.  The  water  checks  the  roots 
of  the  better*  sort  of  grasses,  and  nothing 
thrives  in  such  pastures  except  rushes  and 
very  coarse  aquatic  plants ;  but  when  they 
have  been  carefully  drained — when  the 
surface  has  been  pared  and  burnt,  and  the 
ashes  spread  over  the  land — a  very  mate- 
rial improvement  takes  place,  whether  it 
be  left  unbroken,  to  produce  herbage,  or 
be  improved  by  a  course  of  judicious  cul- 
tivation, and  laid  down  again  to  grass  in  a 
clean  and  fertile  state ;  in  either  case,  the 
pasture,  from  being  of  littie  use,  and  per- 
haps dangerous  for  sheep,  which  are  apt 
to  rot  there,  becomes  sound  and  good» 
producing  excellent  nutritious  herbage, 
and  will  continue  so  ever  after. 

When  the  soil  is  naturally  deep  and  of 
a  good  (quality,  but  the  situation  renders  it 
not  advisable  to  convert  the  pastures  inU> 
permanent  arable  land,  and  the  herbage 
has  been  deteriorated  and  overrun  with 
moss  or  weeds,  it  is  a  very  effective  mode 
of  unproving  tiie  pasture  to  plough  up  the 
sward  as  thin  as  possible,  and  then,  having 
removed  the  sods  into  heaps  or  rows,  to 
plough  and  scarify  the  bared  surfkce  to 
the  depth  of  four  or  five  inches,  so  as  to 
nve  it  the  appearance  of  a  fidlow  field. 
When  it  is  well  pulverised  and  harrowed 
level,  the  sod,  which  had  been  taken  ofl^ 
is  chopped  into  small  pieces  by  the  spade» 
and  scattered  over  it ;  and  after  a  shower 
has  somewhat  moistened  the  sur&ce,  it  is 
well  rolled  with  a  heavy  roller.  Thus 
the  moss  is  effectually  destroyed:  the 
root-weeds  have  been  eradicatecC  and  the 
fine  grasses,  the  roots  of  which  are  short 
and  fibrous,  are  preserved.  They  will 
soon  strike  into  liie  loosened  soil,  and  a 
fine  close  sward  will  be  the  result  The 
improvement  is  still  greater  if  lime  is  put 
on  the  land  before  the  spreading  of  the 
sods,  and  if  at  the  same  time  some  of.  the 
best  grass-seeds  are  sown  over  it  The 
proper  season  fi>r  this  operation  is  ofteat 
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harvest,  and  no  cattle  should  be  admitted 
till  the  next  sprine. 

Pastures  are  seldom  improved  with  ma- 
nure, which  is  generally  reserved  for 
arable  land,  or  grass  land  intended  to  be 
mown  for  hay :  but  if  richness  is  valuable 
in  a  pasture,  it  will  well  repay  the  expense 
of  manuring,  especially  with  liquid  ma- 
nure, the  drainings  of  dunghills  and  the 
urine  of  cows  and  horses,  which  is  col- 
lected in  a  tank  when  they  are  kept  in 
stalls.  Peat  ashes  are  also  very  useful, 
and  have  a  powerful  efTect  in  stimulating 
the  vegetation  of  all  the  grasses.  Salt- 
petre and  nitrate  of  soda  are  said  to  have 
the  same  effect.  When  it  is  intended  to 
convert  land  which  has  been  in  a  state  of 
heath  or  waste,  covered  with  fern,  bram- 
bles, lii^,  and  other  coarse  plants,  into 
good  pasture,  it  is  indispensable  to  begin 
by  a  course  of  arable  cultivation ;  and  it  is 
onl^  when  the  soil  has  been  brought  into 
an  improved  state  by  tillage  and  manur- 
ing, and  all  the  roots  and  seeds  of  noxious 
plants  have  been  eradicated,  that  grass- 
seeds  may  be  sown  with  any  prospect  of 
obtaining  a  good  sward.  Most  of  these 
soils  are  poor  and  sandy,  and  not  very  fa- 
vourable to  the  growth  of  good  grass.  In 
this  case  ihe  safest  mode  of  converting  the 
land  into  pasture  is  by  inoculating  it  with 
pieces  of  sods  taken  from  a  good  rich  pas- 
ture. [Grass  Land.]  By  this  means, 
and  subsequent  depasturing  with  sheep 
only,  very  good  pastures  have  been  pro- 
duced on  very  poor  soils ;  and  if  in  the 
course  of  a  few  years  they  should  degene- 
rate, they  may  be  profitably  broken  up 
and  cultivated  on  the  convertible  system 
of  husbandly,  after  which  they  may  again 
be  laid  down  for  a  certain  number  of 
years.  Wherever  the  soil  consists  of  a 
sandy  or  gravelly  loam,  this  system  is  the 
most  advantageous. 

In  the  richest  pastures,  such  as  those  of 
linoolnshire  and  other  grazing  counties, 
an  acre  will  mountain  and  fatten  an  ox  of 
eighty  or  ninety  stone,  and  sometimes 
keep  several  sheep  in  store  order  besides. 
There  is  a  marked  difference  between 
land  tbat  will  fatten  an  ox,  and  that 
which  will  only  rear  him.  This  can 
scarcely  be  discovered  by  simple  examm- 
ation  of  the  land ;  but  is  found  by  expe- 
rienoe.    The  same  appearance  of  grass 


has  more  proof,  as  it  is  called,  in  one  place 
than  another.  The  bite  may  be  vary 
short  and  the  pasture  appear  Imre,  and 
yet  the  value  of  it  may  be  seen  on  the  ribs 
of  the  cattie.  Much  of  the  skill  of  a 
grazier  consists  in  stocking  his  pastures  to 
advantage.  He  should  know  the  power 
of  every  portion  of  it,  and  stock  it  so  that 
the  grass  may  not  grow  faster  than  it  can 
be  cropped  by  the  cattle  or  sheep,  and  that 
the  ammals  mav  always  have  the  fidl 
quantity  requirei  Every  animal  wants 
a  certain  quantity  of  food  to  repair  the 
daily  waste  occasioned  by  the  animal 
functions.  If  he  has  no  more,  he  makes 
no  progress:  the  more  he  can  convert 
into  flesh  and  fat  beyond  this  quantity  in 
a  given  time,  the  more  profitable  he  will 
be.  Hence  the  superior  <]^ualities  of  some 
animals  with  respect  to  this  point  indicate 
the  superiority  of  their  breed,  and  afford 
the  greatest  net  profit  to  the  grazier.  In 
the  same  pasture  one  beast  or  sheep  will 
give  a  reasonable  profit,  while  another 
may  occasion  an  actual  loss.  The  adap- 
tation of  the  stock  to  the  nature  of  the 
pasture  is  consequentiy  an  object  of  the 
greatest  importance,  and  requires  much 
judgment  and  experience. 

PEA.  The  garden  pea  (Pisum  saii' 
vum)  is  a  native  of  the  south  of  Europe, 
but  sufficientiy  hardy  in  a  young  state, 
or  when  its  development  is  not  much  ex- 
tended, to  bear  our  winters  when  they 
are  moderate,  and  when  the  plants  have, 
as  in  gardens  generally,  a  sheltered  situ- 
ation. 

The  pea,  together  with  the  bean  and 
kidney  bean,  are  enumerated  as  the  le- 
gumes cultivated  by  the  Eomans;  and 
tiiese  indeed  comprise  the  principal  spe- 
cies of  leguminous  plants  in  the  kitchen- 
gardens  of  Britain  at  the  present  day. 
Among  these  the  pea  ranks  first  in  im- 
portance and  general  usefiilness.  It  had 
probably  been  introduced  into  this  coun- 
try at  an  early  period,  for  peas  are  men- 
tioned by  Lydgate,  a  poet  of  the  time  of 
Henry  VI.,  as  being  hawked  in  London. 
It  appears  however  that  for  at  least  a 
centurv  afterwards,'  in  Queen  Elizabeth's 
time,  tiey  were  either  not  very  common, 
or  the  manner  of  obtidning  them  early 
was  unknown,  for  Fuller  states  that  in  the 
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last-meDtioiied  mgn  peas  were  broo^ 
from  Holland,  and  were  acoonnted  **  fit 
dainties  for  ladies,  they  came  so  fat  and 
cost  so  dear." 

The  varieties  of  the  pea  are  numerous. 
The  best  account  of  them  will  be  found 
in  the  '  Transactions  of  the  Horticoltnral 
Society,*  2nd  series,  vcA.  i.,  where  43  ts- 
rieties,  comprising  no  fewer  than  175 
8ynon3rmB,  are  arranged  and  described. 

The  following  is  a  selection  of  the  more 
asefal  varieties : — For  early  sowing — 

Early  Dwarf. 

Early  Frame. 

Early  Charlton. 

D*Aiivergne,  a  particolariy  excel- 
lent sort 
For  tiie  principal  summer  crop^- 

Bloe  Prussian. 

White  Pmssian. 

Groom's  Superb  Dwarf  Blue. 

Dwarf  Green  Marrow. 

Knighfs  Dwarf  Marrow. 
For  late  sowing — 

Knight* s  Tall  Marrow. 
There  are  some  varieties  of  peas  desti- 
tute, or  nearly  so,  of  the  internal  tough 
Bning  of  the  pods;  these  are  called  suaar 
peaSf  and  their  pods  are  eaten  cooked  in 
the  manner  of  kidney  beans.  The  best 
variety  of  this  class  is  the  Large  Crooked 
Sugar,  which  will  likewise  he  found  a 
very  good  sort  for  use  in  the  ordinary 
way. 

The  soil  for  peas  ought  to  be  firesh  and 
well  stirred,  but  not  too  rich ;  for  in  the 
latter  case  a  luxuriant  growtii  is  induced 
without  fertility. 

The  times  of  sowing  are,  in  Novem- 
ber ibr  the  earliest  crop,  and  at  intervals 
of  a  month,  three  weel^  or  a  fortnight, 
as  the  season  advances,  till  Midsummer. 
The  produce  from  any  that  may  be  sown 
aAer  this  period  is  very  uncertain ;  as  is 
indeed  the  case  with  the  November  and 
other  sowings  previous  to  those  of  spring. 
The  shelter  afforded  the  young  plants  m 
winter  by  spruce  branches  or  temporary 
awninps  is  of  course  bendSdal.  Various 
plans  have  been  suggested  for  forwarding 
peas  under  glass,  so  as  to  transplant  in 
the  end  of  February  or  in  March  into  the 
open  ground.  The  best  mode  is  to  sow 
in  smaJl  pots,  and  at  the  proper  season  to 
torn  out  the  plants  with  &e  bdl  of  eartii 


and  roots  as  entire  as  possible,  to  plunge 
them  at  short  intervals  in  rows,  and  to 
riidter  them  hv  sticks  of  a  branehing 
nature  and  t&a  form. 

The  distance  which  should  be  allotted 
for  the  intervals  between  the  rows  of  peM 
may  be  three,  four,  five,  or  six  foot,  ao-> 
coitling  to  the  growth  of  the  sort  and 
richness  of  the  sml.  The  plants  should 
not  be  allowed  to  grow  too  thick  in  the 
rows,  otherwise  they  are  drawn  up  sl^kLer, 
without  a  due  proportion  of  foliage  on  tiie 
lower  part  of  the  stem,  which,  in  that 
case,  as  well  as  the  leaves  depending  on 
it,  is  apt  to  become  unhealthy  and  to 
mildew. 

Agricultural  Cultivatum.— The  com- 
mon pea  is  a  vegetable  too  well  known  to 
require  description.  It  is  cultivated  in 
the  garden  and  in  the  field,  and  there  are 
severed  varieties  of  it.  The  plant  is  tmr 
turally  a  creeper,  having  numerous  tea* 
drils,  by  which  it  lays  hold  of  stronger 
plants  and  supports  itself.  The  pods  con* 
tain  one  row  of  round  seeds,  which  at 
first  are  soft  and  juicy,  in  which  state 
they  are  used  for  the  table  under  the 
name  of  green  peas.  They  afterwards 
harden  and  become  forinaceous,  and  the 
stem  dries  up.  In  this  state  they  are 
thrashed  and  stored  for  use  like  com,  and 
serve  chiefly  to  fatten  hogs.  The  straw 
is  g^en  to  cattie  and  sheep  in  winter. 

There  are  some  varieties  of  peas  the 
steins  of  which  do  not  rise  or  creep,  but 
remain  short,  and  hence  are  called  dwarf 
peas.  These  are  preferred  for  earty 
sowing  in  the  garden,  and  likewise  when 
th^  are  cultivated  in  the  fields  to  be 
garnered  in  a  green  state.  Every  gar- 
dener strives  to  raise  early  peas,  and  the 
first  which  are  brought  to  the  Londooa 
market  are  sold  for  a  very  great  price. 
As  soon  as  they  are  more  common,  audi 

Suantities  are  sometimes  nosed  in  the 
elds,  that  tiie  price  scarcely  defrays  the 
expense  of  gathering  and  brin^g  to 
maiiLct  When  the  market  is  not  over- 
stocked, this  crop  is  very  profitable^  as  it 
does  not  exhaust  the  land,  and  tlMre  is 
good  time  for  a  crop  of  tares  or  turnips 
after  the  peas  in  the  same  season,  dot 
the  usual  purpose  for  which  peas  are  cul- 
tivated in  the  regular  course  of  bat- 
bandry,  is  to  fiitten  hogs.    A  white  BXt, 
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ivlikfa  readily  splits  iviien  stdjected  to 
ibe  aetkm  <tf  milUtcmes  set  -wide  apart  so 
as  not  to  grind  them,  is  used  in  consider^ 
alile  qoantities  for  soaps,  and  espedally 
Ibr  sea  st(Hres.  There  is  also  a  bhie  sort 
whi<^  answers  the  same  purpose.  The 
bc^pea  is  of  a  grey  or  don  eoknxr. 

Pi^  contain  much  &rinaeeoiis  and  sac^ 
cbatriDe  matter,  and  are  therefore  highly 
ntttritious;  no  other  seed  surpasses  tkem 
in  this  qi»idity,  except  the  seed  c4  the 
French  bean  (Phaseolns^.  But  this  is 
refused  by  most  animals  m  the  raw  state, 
owing  to  a  certain  toughness,  which  makes 
tibtem  adhere  to  the  teeth;  and,  even  when 
boiled,  they  are  not  rdished  by  them. 

As  food  for  hard-working  men,  peas 
are  excellent  when  well  boiled  and 
mixed  with  some  animal  &t,  or  the 
liquor  in  whkh  bones  have  been  long 
sttd  riowly  boiled  to  extract  the  gelatine. 
In  some  countries  peas-meal  is  baked 
into  hard  cakes,  wi&  or  without  oat- 
meal or  barley-meal.  These  cakes  are 
mttritiofis,  but  are  of  difikult  digestion, 
except  where  custrai  and  hard  labour 
have  inured  the  stomadi  to  their  use. 

The  soil  best  suited  to  the  growth  of 
peae  is  a  light  or  sandy  loam  of  some 
depdi,  and  in  good  heart :  the  usual  pre- 
|Mirati,on  of  it  is  hj  repeated  deep  plough- 
mgs  and  pulverising  with  harrows  or 
other  instruments.  It  is  not  adyisal^e  to 
manure  the  land  immediately  for  peas,  as 
it  makes  Ihem  throw  out  abundant  st^ns 
at  the  expense  of  the  produce  in  pods. 
They  follow  well  after  barley  in  which 
no  cioyer  has  been  sown,  and  are  a  good 
substitute  for  clover  where  there  would 
be  a  danger  from  the  too  frequent  repe- 
tition of  clover  on  the  same  land.  When 
clover  has  fkiled,  peas  supply  its  place, 
the  ground  being  ploughed  up  before 
winter,  or  early  in  spring,  and  well 
pulverised.  The  wheat  is  not  always  so 
good  after  peas  as  after  clover,  when  the 
clover  is  a  good  crop;  but  it  is  well 
known  that  ii  the  clover  fiuls,  the  wheat 
will  also  suffer.  It  is  therefore  better  to 
have  peas  than  to  risk  sowing  wheat 
after  a  thin  crop  of  clover.  If  the  peas 
are  not  well  hoed,  and  do  not  cover  the 
sur&oe,  the  land  will  be  full  of  weeds ; 
bat  with  good  management  it  may  be 
lodked  upon  as  a  cleansing  crop.    Many 


fitrmers  conAder  peas  as  a  very  uncertain 
crop ;  but  they  are  only  so  when  the  land 
is  carelessly  cultivated.  They  are,  no 
doubt,  otUv.  injured  by  want  of  moisture 
in  the  sml,  or  l^  an  excess  of  it ;  but  deep 
ploughing  will  jwrevent  the  former,  and 
careM  draining  the  latter.  If  peas  are 
sown  on  land  wMch  is  exhausted,  or  na- 
turally very  poor,  no  certain  crop  can  be 
relied  on.  It  sometimes  happens  how- 
ever that  an  excellent  crop  k  obtained 
against  all  probabilily,  conndering  the 
state  and  tillage  of  tiie  land,  owing  to 
some  fortunate  coinddences  of  &vourable 
weather ;  and  in  this  case  it  would  appear 
as  if  great  care  in  the  preparation  of  tiae 
soil  were  unnecessary:  but  this  is  not 
often  the  case,  and  no  prudent  fbrmer 
will  trust  to  the  chances,  which  are  much 
against  success.  In  nine  cases  out  often 
a  dovenly  eultivati<m  or  an  immt>per 
succession  of  crops  is  the  cause  of  great 
disappointment  and  loss,  and  it  may  be 
laid  down  as  a  general  rule,  that  no  good 
farmer  will  trust  to  accident,  when  by  a 
little  care  and  attention  and  a  reason- 
able expenditure  he  may  almost  ^isure 


Peas  must  not  be  repeated  on  the  same 
land  in  less  titan  10  or  12  years,  nor  are 
they  to  be  recommended  on  very  stiff 
clays,  on  which  beans  are  to  be  preferred. 
Wherever  beans  suit  the  soil,  Iney  are  a 
much  better  preparation  for  wheat  than 
p^ts,  admitting  of  much  more  frequent 
and  perfect  hoeing,  besides  the  applica- 
tion of  an  abundsoit  coat  of  dung,  of 
which  the  wheat  reaps  the  benefit  as  well 
as  the  beans. 

Peas  should  be  sown  as  early  as  the 
ground  will  admit  of  being  worked ;  and 
in  very  mild  winters  January  is  a  very 
good  time  for  sowing  peas,  which  are  in- 
tended to  be  gathered  green,  in  a  shel- 
tered situation  slicing  towards  the  south- 
west The  hog  peas  may  be  sown  in 
February  or  March;  and  if  they  are 
horse-hoed,  and  the  earth  is  raised  agsunst 
the  young  plants,  they  will  not  suffer 
from  a  moderate  frost.  When  peas  are 
drilled  at  two  feet  or  more  between  the 
rows,  it  will  not  take  above  two  bushels 
to  drill  an  acre.  The  old  method  of 
sowing  peas  broadcast  and  ploughing 
them  m  is  now  seldom  practised,  and  to 
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BOW  them  and  harrow  them  in  is  nowhere 
recommended ;  the  birds  in  this  case  hay- 
mg  much  too  great  a  share  of  the  seed, 
mien  peas  follow  clover,  the  practice  of 
dibbling  them  into  the  sward,  which  has 
been  turned  over  with  the  plough,  is 
much  to  be  preferred.  Wherever  dib- 
bling is  generally  practised,  and  there  are 
sufficient  hands  to  put  the  seed  into  the 
ground  in  a  reasonable  time,  it  should  be 
preferred  for  every  kind  of  crop  that  can 
admit  of  the  hoe  in  the  intervals. 

When  peas  are  sown  later  than  usual, 
it  is  useful  to  steep  the  seed  a  few  hours, 
in  order  that  it  may  vegetate  sooner.  A 
week  may  often  be  gained  in  the  coming 
up  of  the  crop  hj  this  means. 

The  Everlastmg  Pea,  which  is  so  well 
known  in  our  gardens,  has  been  recom- 
mended to  be  cultivated  in  the  fields  for 
green  fodder  for  horses,  which  are  said 
to  eat  it  readily.  In  land  which  has 
been  well  manured,  it  will  produce  a 
very  great  weight  of  ^reen  food;  and 
there  are  probably  varieties  of  it  more 
succulent  and  sweeter  than  others.  If  it 
could  be  established  in  a  field,  it  would 
produce  abundant  food  for  several  years 
m  succession,  without  any  other  culti- 
vation than  hoeing  out  the  weeds  and 
stirriuff  the  soil  around  the  plants.  The 
seed  should  be  sown  in  rows,  and  the 
plants  thinned  out  by  the  hoe,  so  as  to 
stand  a  foot  or  15  inches  apart;  they 
would  then  have  room  to  grow  out,  and 
would  cover  the  ground  completely.  By 
transplanting  year-old  plants,  a  still 
greater  crop  might  be  obtained.  It  is  at 
least  worth  a  trial. 

Peas  should  be  drilled  in  rows  at  such 
a  distance  as  to  admit  the  horse-hoe 
between  them.  They  should  be  horse- 
hoed  repeatedly  untu  tiie  stems  are  so 
long  as  to  fall  down  and  cover  the 
intervals :  a  slight  earthing  of  the  rows 
with  a  plough  has  the  effect  of  keeping 
the  stems  from  the  ground  and  allowing 
the  sdr  to  circulate  under  them,  by  which 
the  podding  is  much  encouraged ;  for  in 
wet  seasons  the  steins  are  apt  to  lie  on 
the  wet  ground  and  to  rot.  When  the 
seed  is  ripe  in  the  pods  on  the  lower  part 
of  the  stalks,  the  crop  should  be  reaped, 
or  many  of  tiie  pods  will  burst,  and  the 
seed  be  lost.    Th«  reaping  is  performed 


by  pulling  the  straw  from  the  root  by 
hand,  or  by  means  of  two  reaping-hooks, 
which  partly  tear  up  the  stems,  and 
parUy  cut  them  off.  They  are  then 
gathered  into  small  looee  heaps,  and  left 
to  dry.  After  being  turned  over  till 
they  are  quite  dry,  they  are  carted  to  the 
stack  or  bam.  Unless  the  quantity  be 
considerable,  so  as  to  make  a  large  stack, 
it  is  advisable  to  put  them  in  a  bam, 
because  they  are  generally  thrashed  oat 
soon  after  harvest,  when  the  hogs,  having 
run  for  a  time  in  the  stubbles,  are  put  up 
to  fatten.  When  the  peas  are  stacked, 
many  of  the  pods  are  necessarily  exposed 
to  the  depredation  of  birds ;  and,  if  thej 
escape  this,  they  burst,  and  the  seed  is 
lost 

The  produce  of  an  acre  of  good  peas  is 
from  30  to  40  bushels,  and  the  price 
somewhat  higher  than  that  of  beans. 
They  are  consequentiy  a  profitable  crop, 
and  will  well  repay  a  little  attention  m 
the  cultivation,  u  the  land  is  not  in 
suffident  order  and  heart  to  make  it  ad- 
visable to  sow  wheat  after  the  peas, 
barley  or  oats  may  be  advantageously 
substituted.  If  the  peas  &il,  it  may  be 
necessary  to  dean  the  land  with  a  fidlow 
crop  before  any  other  com  is  sown,  for  a 
bad  crop  of  peas  invariably  leaves  tiie 
land  foul. 

The  straw  or  haulm  of  peas,  when  well 
harvested,  makes  excellent  fodder  for 
cattie,  and  especially  for  sheep,  which 
are  very  fbnd  of  the  dry  pods  when  the 
seeds  have  been  thrashed  out 

In  some  places,  they  sow  peas  and 
beans  together  broadcast,  and  plough 
them  in ;  the  beans  serve  as  a  support  to 
the  peas,  and  a  greater  retum  is  ex- 
pected; but  unless  it  be  for  the  purpose 
of  cutting  them  up  for  green  fodder,  as 
soon  as  the  pods  are  formed,  this  practice 
is  not  to  be  recommended.  In  Flanders, 
peas,  beans,  tares,  and  barley  are  some- 
times sown  thick  together,  and  form  an 
abundant  green  crop,  which  is  cut  as 
soon  as  the  fiower  is  past,  and  given  to 
the  cows  and  pigs,  which  thrive  well  on 
this  succulent  f<x)d.  The  sur&oe  of  the 
ground  is  so  completely  shaded,  that  no 
weeds  can  spring  up;  and  as  tiiere  has 
been  no  seed  formed,  little  is  taken  from 
the    soil.     The    limd    is    immediately 
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ploughed  up.  and  sown  with  another 
crop,  such  as  potatoes  or  turjiips,  which 
sometimes  are  off  the  ground  in  time 
to  allow  wheat  to  be  sown  the  same 
year. 

PEAT  is  a  substance  of  vegetable  ori- 
gin, found  wherever  the  soil  has  been 
long  soaked  with  water  which  has  no 
outlet  and  doe^  not  completely  evaporate 
by  the  heat  of  the  sun. 

When  dried  peat  is  examined,  it  is 
£[>und  to  consist  of  roots  and  fibres  in 
every  stage  of  decomposition,  from  the 
natural  wood  to  the  completely  black  ve- 
getable mould.  From  the  nature  of  its 
formation  under  the  sur&ce  of  water,  it 
acquires  a  portion  of  tannin,  which  has 
the  property  of  preserving  animal  and 
vegetable  matter  from  decomposition. 
Hence  large  branches  and  trunks  of  trees 
are  found  imbedded  in  peat,  which  have 
no  mark  of  decomposition,  except  what 
may  have  taken  place  before  the  wood 
was  completely  immersed  in  the  peat 
Peat  contains  all  the  elements  of  the 
richest  manure,  and  may  by  an  easy  pro- 
cess be  converted  into  humus:  for  this 
purpose  the  agency  of  alkalis  is  the  most 
effectual.  If  the  tannin  be  decomposed, 
that  of  the  vegetable  fibre  will  go  on,  and 
soluble  humus  will  be  formed.  When 
peat  is  newly  dug  up,  if  caustic  lime  be 
added  to  it  before  it  is  dry,  the  moisture 
of  the  peat  slakes  the  lime,  which  acts  on 
the  gallic  acid  in  the  peat  and  neutralises 
it.  If  this  mixture  be  then  excited  to 
fermentation  by  the  addition  of  animal 
matter,  such  as  urine  or  dung,  oxygen 
is  absorbed  and  carbonic  acid  evolved; 
and  the  residue  is  converted  into  an  ex- 
cellent manure,  containing  much  soluble 
humus.  The  same  may  be  effected  more 
slowly  by  mixing  peat  with  clay  or  marl, 
and  sdlowing  the  mixture  to  remain  ex- 
posed to  the  atmosphere  for  a  consider- 
able time,  frequently  turning  it.  But 
nothing  accelerates  itas  process  like  the 
addition  of  putrescent  animal  matter, 
which  acts  as  a  ferment  and  greatly 
hastens  the  decomposition. 

The  soils  for  wluch  peat  forms  the  best 
manure  are  the  chalky  and  clayey.  Sand 
has  too  little  tenacity ;  it  lets  the  gases 
produced  by  the  decomposition  escape, 


instead  of  attracting  them,  as  clay  and 
chalk  do,  and  preventing  their  escape. 

The  burning  of  peat  destroys  the  vege- 
table matter  and  leaves  the  earths  and 
salts  behind.  They  are  accordingly  very 
strong  stimulents  to  vegetation,  especially 
that  of  clovers  and  herbaceous  plants  of 
which  the  leaves  and  stems  are  the  most 
valuable  parts.  If  the  soil  is  well  fur- 
nished widi  vegetable  matter,  and  capable 
of  bringing  an  abundance  of  seed  to  per- 
fection, it  may  be  very  useful  to  apply 
stimulating  manures,  such  as  peat  ashes, 
to  increase  the  verdure;  but  on  poor  soils 
destitute  of  humus,  the  increase  of  the 
stems  and  leaves  does  not  ensure  a  pro- 
portionate increase  of  seed.  Hence  it  in 
often  remarked  that  soot,  potash,  salt- 
petre, and  similar  substances  produce  a 
deceitful  growth,  giving  a  rank  green 
leaf,  which  is  not  succeeded  by  a  heavy 
ear ;  but,  on  the  contrary,  the  produce  in 
seed  is  rather  diminished  than  increased 
by  the  use  of  the  manure.  Whenever  a 
stimulating  manure  is  used,  the  soil 
should  be  naturally  rich,  or  enriching 
manure  should  be  applied  at  the  same 
time.  It  is  of  no  use  to  whip  a  horse 
which  has  had  no  com  and  is  half 
starved;  and  land  which  is  exhausted 
cannot  be  made  productive  by  applying 
lime  or  ashes  or  saline  substances,  which 
in  a  richer  soil  abounding  in  humus 
would  have  excited  the  most  vigorous 
vegetation. 

The  following  particulars  of  the  con- 
version of  peat  into  a  rich  compost  were 
given  by  Lord  Meadowbank  about  forty 
years  ago,  and  show  that  the  principles 
which  we  have  here  laid  down  were 
known  to  him. 

He  recommends  taking  the  peat  out  of 
the  moss  some  time  before  it  is  used,  that 
it  may  lose  a  portion  of  its  moisture,  and 
be  lighter  to  carry.  It  is  then  to  be 
carted  to  a  dry  spot,  where  the  compost 
heap  is  to  be  formed.  A  bottom  of  peat 
is  to  be  laid  six  inches  deep  and  fifteen 
feet  wide ;  on  this  are  to  be  put  ten  inches 
of  good  yard  dung,  then  six  inches  more 
peat,  and  over  this  four  inches  of  dung, 
and  so  alternately  to  the  height  of  four  or 
five  feet.  TTie  whole  should  then  be  en- 
closed all  round  with  a  wall  of  peat,  and 
covered  with  the  same  material.    The 
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proportion  of  fresh  dnng  is  about  seven 
car-loads  to  twen^-one  of  peat,  if  the 
weather  is  mild ;  but  more  dnng  is  re- 
quired if  the  weather  is  cold:  orer  this 
heap  ashes  or  lime  ma j  now  be  spread, 
in  tne  proportion  of  a  cart-load  to  twenty- 
eight  of  the  compost  The  dnng  should 
not  have  ftrmented  muck  be£m  it  is 
used,  and  if  it  is  watered  with  urine  or 
the  drainings  of  a  dunghill,  the  efieet 
will  be  more  rapid.  Animal  matter,  such 
as  fish,  refiise  of  slaughter-houses,  and 
ererj  substance  which  will  readily  un- 
dergo the  putre&etiye  fermentation,  will 
accelerate  the  process,  and  save  dung  in 
the  compost  Where  pigeons'  dung  can 
be  procured,  a  much  smaUer  quantity 
will  produce  the  desired  effset  The 
heap  should  not  be  pressed  down,  but 
left  to  settle  by  its  own  weigl^  If  the 
heat  produced  by  the  fermentation  is  very 
great,  the  whole  heap  may  be  turned 
over  and  more  peat  added  to  it.  This 
will  keep  up  the  heat  till  the  whole  is  re- 
duced to  a  unifbrm  mass  of  black  mould. 
It  may  then  be  put  on  the  land  in  the 
same  quantity  ^t  fiirmyard  dung  would 
have  been,  and  consequentiy,  by  a  little 
labour,  four  times  the  ^uantitf  of  manure 
is  produced  by  the  mixture  of  the  peat 
wiu  the  dung.  It  is  fbund  that  lime  is 
not  essential  to  the  formation  of  tlus  com- 
post. The  fermentation  excited  is  suffi- 
cient to  decompose  the  tannin  and  con- 
vert it  into  a  soluble  extract  The  fibres, 
partially  decomposed,  are  reduced  into 
vegetable  mould,  and  the  whole  assumes 
a  uniform  and  rich  appearance.  A  com- 
plete chemical  change  has  taken  place, 
and  the  peat,  from  being  very  inflam- 
mable, is  now  scarcely  capable  of  com- 
bustion, and  that  only  in  a  very  great 
heat.  There  is  no  better  or  more  econo- 
mical mode  of  converting  peat  into  a  rich 
manure.  In  summer  the  whole  process 
may  be  completed  in  eight  or  ten  weeks ; 
in  winter  it  takes  a  longer  time ;  and  it 
may  be  useftd  to  give  me  heap  an  occa- 
sional lining  of  fresh  dung,  as  is  done 
with  hotbe^i  in  gaoxlens  to  renew  the 
heat. 

Where  a  great  extent  of  peat-moss 
renders  the  improvement  of  it  desirable, 
there  are  various  ways  in  which  it  may 
be  reclaimed.    In  some  places  the  peat 


has  been  removed,  and  the  loam  whidi 
lay  below  it  was  found  of  a  very  fertile 
nature.  This  could  only  be  done  on  the 
banks  of  rivers,  into  which  the  peat  waa 
floated  b^  means  of  small  canals  dog 
through  it,  and  communicating  with  the 
river.  In  all  other  cases  the  mode  adc^yled 
has  been  that  of  draining  and  consolidat- 
ing. In  draining  a  peat-moss  the  water 
nauat  not  be  let  off  too  rapidly,  for  in  that 
case  the  sur&ce  may  become  so  loose 
and  dry,  that  no  vegetation  can  taloe  {dace 
in  it  If  the  water  is  drained  off  so  as  to 
leave  two  feet  of  peat  dry  above  its  levid, 
this  is  all  that  is  required  fer  a  begin- 
ning. The  best  improvement,  and  the 
most  rapid,  is  produced  by  bringing  sand 
or  gravel  in  sufficient  quantity  to  cover 
the  surfiuie  with  two  or  three  inches  of  it 
This  will  make  a  beginning  of  a  soil,  in 
which  potatoes  may  be  planted.  At  first 
the  sui^bce  will  not  bear  the  wheels  of  a 
cart  nor  the  tread  of  a  horse ;  but  in  a 
short  time  a  solid  crust  will  be  formed, 
which  will  increase  in  strength  and  thick- 
ness as  cultivation  advances.  There  are 
many  fine  pastures  in  Scothuid  which 
once  were  brown  peat-mosses,  <m  which  it 
would  have  been  dangerous  for  a  man  to 
walk,  but  which  now  bear  heavy  oxen,, 
and  seem  as  solid  as  any  pasture  on  a  day 
subsoil.  Manuring  and  liming  are  the 
most  effective  operations  in  bringing 
about  this  great  improvement  Potatoes 
and  oats  are  usually  the  first  crops  <m  re- 
claimed peatmosses.  It  is  long  before 
they  become  capable  of  bearing  wheat; 
nor  is  this  crop  to  be  recommenced  at  an^ 
time,  unless  there  be  a  good  depth  of  schI 
formed  over  the  peat.  Laying  down  to 
grass  as  soon  as  a  certain  degree  of  im- 
provement has  been  made,  and  depastur- 
ing with  sheep  at  first  and  cattle  after* 
wards,  tend  more  than  any  other  means 
to  consolidate  the  sur&ce  and  deepen  the 
mould,  which  gradually  increases  by  the 
decomposition  of  the  tannin  in  the  peat 

A  patent  has  been  lately  obtaii^  by 
Mr.  Williams,  managing  director  of  the 
Dublin  Steam  Navigation  Company,  far 
compressing  peat  into  a  dense  mass,  so  as 
to  resemble  coal.  It  is  said  to  be  supe- 
rior to  coal  in  its  properties  of  producing 
heat  by  combustion,  forming  an  excellent 
charcoal  or  coke.    It  is  asserted  that  this 
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-flhsrooal  is  much  more  eomlMutible  than 
that  of  wood,  and  yery  nseftd  in  tlie  ma- 
Rofiu^tore  of  fire-works.  Mr.  Williams 
iias  foond  that  with  10  cwts.  of  pit  coal 
«nd  2i  cwts.  of  his  fiictitioos  coal,  the 
same  quantity  of  steam  can  be  generated 
as  with  17^  cwts.  of  pit  coal  alone. 

The  process  is  as  follows: — Imme- 
diatelj  after  being  dug  it  is  triturated 
under  revolving  ed^e-wheels  fiioed  with 
iron  i^lates  perforated  all  over  the  sur&ce, 
and  is  forced  b^  the  pressure  through 
these  apertures,  till  it  becomes  a  species 
of  pap,  which  is  freed  from  the  greater 
part  of  its  moisture  by  a  hydraulic  press. 
It  is  then  dried,  and  converted  into  coke 
in  the  same  manner  as  is  done  with  pit 
ooal.  The  &ctitious  coal  of  Mr.  Wil- 
liams is  made  by  incorporating  pitch  or 
rosin  melted  in  a  cauldron  with,  as  much 
of  the  peat  charcoal  ground  to  powder  as 
will  form  a  tough  doughy  mass,  which  is 
then  moulded  into  bricks.  (Dr.  Ure's 
JHctumanf  of  Arts  and  Manvfactures,) 

The  use  of  peat  for  fuel  is  too  well 
known  to  require  notice ;  but  it  may  be 
interesting  to  know  how  peat  is  made  in 
Holland,  where  it  cannot  be  dug  out  of 
the  solid  moss,  but  is  brought  up  in  the 
form  of  mud  from  a  considerable  depth 
imder  water.  It  is  raised  by  means  of 
small  strong  nets,  fixed  by  an  iron  rin^  to 
a  long  pole,  in  the  manner  in  which 
canals  are  cleared  of  mud.  This  liquid 
peat  is  brought  in  boats  to  &  place  pre- 
pared fbr  its  manu^ture,  which  has 
been  levelled  as  a  brick-yard  usually  is. 
The  soft  mud  is  spread  over  this  to  the 
depth  of  six  inches,  and  the  water  is 
allowed  to  drain  off  slowly:  when  the 
peat  begins  to  dry,  men  fix  boards  to 
their  feet  and  walk  over  it,  so  as  to  com- 
press it ;  and  as  soon  as  it  will  bear  cut- 
ting, it  is  cut  with  a  spade  made  on 
purpose  into  oblons  pieces  of  the  usual 
size  of  peat,  which  is  about  ei^t  or  nine 
inches  long  and  five  wide ;  the  treading 
and  drying  have  reduced  the  thickness  to 
about  four  or  five  inches.  When  com- 
pletely solid,  these  peats  are  set  on  edge, 
and  anerwards  stacked  loosely,  so  that  tiie 
air  may  pass  through  them.  In  some 
pkoes  they  have  sheds,  for  the  purpose  of 
protecting  them  from  rain.  They  soon 
become  very  hard,  and  bum  more  like 


wood  or  coal  than  the  peat  whieh  is  okrt 
immediately  from  a  solid  moss.  Th^ 
give  a  very  ^reat  heat,  and  form  a  eoal 
which,  when  it  is  shut  up  in  a  dose  vessel 
to  stop  the  combustion,  and  allowed  to 
cool,  has  a  considerable  resemblance  to 
charcoal.  The  ashes  of  this  peat  contain 
veij  little  earth,  and  are  very  light  aad 
white.  They  are  abundantiy  uMd  as  a 
top-dressiuff  for  grass  and  clover  on  light 
lands,  and  for  this  purpose  are  eztennvdy 
exported  to  the  sandy  districts  in  Guelder- 
land  and  Flanders.  They  are  not  so  wach 
prized  for  stiff  soils.  Dutch  peat  is  used  as 
fuel  for  all  the  purposes  of  mannfiictores, 
except  for  the  forging  of  iron,  for  whidi 
coals  are  impcHied  fr^  England  and  the 
Netherlands.  The  peat-fens  in  Holland 
begin  to  be  exhausted,  and  the  fhel  is  so 
dear,  that  it  is  found  more  economical  to 
iiiq)ort  coals  from  England,  -which  are 
used  chiefly  in  cast-iron  stoves. 

PLANTING  and  PLANTATIONS. 
Planting  is  the  operation  of  placing  in 
the  soil  the  roots  of  a  plant  which  has 
been  previously  removed ;  and  the  preser- 
vation of  the  roots  is  the  first  thing  to  be 
attended  to.  It  should  be  kqyt  in  mind 
that  the  sponguHea,  or  delicate  extremities 
of  the  fibres,  are  the  parts  by  which  the 
chief  supply  of  food  m)m  the  earth  is  aj>- 
sorbed  by  the  plant  Their  tissue  being 
tender  and  almost  naked,  they  are  vefy 
susceptible  of  injuries  from  mechanical 
action;  and  being  adapted  for  performing 
their  functions  in  a  humid  memum,  they 
readily  suffer  from  being  kept  for  any 
length  of  time  exposed  to  fr^  air  and 
drought  In  taking  up  the  plants  there- 
fore, the  roots  should  be  loosened  in  snoJi 
a  manner  as  to  receive  the  least  possible 
violence  in  the  operation.  Plants  in  pots 
can  be  shifted  from  one  place  to  another 
without  exhibiting  symptoms  of  deranged 
functions ;  and  if  it  were  possible  to  pre- 
serve the  spongioles  of  a  l£u*ge  tree  as  en- 
tire as  those  of  a  plant  in  a  pot,  the  same 
suocessftil  result  would  follow.  But  as  it 
is  next  to  impossible  to  do  this,  we  can 
only  attempt  to  preserve  them  as  &r  as 
circumstances  wUl  permit.  If  the  tree 
be  larffe,  a  trench  should  be  opened  be- 
yond the  extremities  of  the  roote,  of  suffi- 
cient width  and  depth  to  allow  the  process 
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of  undermining  to  be  freely  carried  on. 
The  roots  should  be  gradually  set  at 
liberty  by  a  round-pronged  fork,  the 
prongs  tapering  so  as  to  be  easily  in- 
serted, yet  not  by  any  means  so  sharp  as 
to  prick  the  roots.  As  the  fork  is  being 
used,  the  soil  from  among  the  roots  will 
&11  into  the  open  trencl^  but  as  it  accu- 
mulates there  it  must  be  cleared  away, 
and  at  the  same  time  the  portion  of  roots 
set  at  liberty  will  require  to  be  slightly 
tied  together  with  pieces  of  matting,  and, 
if  necessary,  supported  by  temporary 
stakes,  or  held  to  one  side  by  an  assis- 
tant, whilst  the  planter  proceeds  in  libe- 
rating others.  If  there  be,  as  is  frequently 
the  case,  a  tap-root  extending  to  a  much 
greater  depth  than  the  other  roots,  and  if 
the  latter  haye  been  carefully  preserved 
during  the  operation,  the  tap-root  may  be 
dispensed  with,  for  it  could  only  be  raised 
in  a  mutilated  state,  owing  to  the  great 
solidity  of  the  earth  at  such  a  depth. 

Although  it  is  yery  desirable  to  pre- 
serve the  greatest  possible  quantity  of 
sound  roots,  yet  all  that  are  bruised  or 
lacerated  shovdd  be  cleanly  amputated  up 
to  the  sound  parts.  Cross-roots  are  apt 
to  gall  the  others  when  they  become  large, 
and  therefore  the  sooner  they  are  removed 
the  better.  When  the  plants  are  young 
and  in  the  course  of  being  occasionally 
removed  in  a  nursing  state,  all  irregulari- 
ties in  the  roots  should  be  corrected, 
which  can  then  be  done  with  compara- 
tively little  injury,  as  the  roots  of  young 
plants  bear  a  greater  proportion  to  the 
top  than  seems  to  be  the  case  at  a  more 
advanced  period  of  growth,  and  the  loss 
of  any  of  them  is  consequently  felt  less. 
In  the  early  stage  of  rearing  trees,  while 
the  proportion  of  roots  pr^ominates,  it 
may  be  found  advisable  in  various  cases 
to  shorten  not  only  the  tap-root,  as  above 
mentioned,  but  also  judiciously  some  of 
the  other  strong  roots,  in  order  that  sub- 
divisions of  a  more  fibrous  nature  may  be 
produced,  and  a  number  of  rootlets  sub- 
stituted for  large  root-branches.  Even  in 
the  case  of  large  trees  this  principle  has 
been  acted  upon  for  centuries,  and  latterly 
it  has  been  strongly  advocated  and  put  in 
practice  for  the  purpose  of  producing 
immediate  effect  in  park  or  landscape 
scenery.    A  trench  is  cut  out  round  the 


tree,  and  the  roots  shortened  wherever 
they  happen  to  traverse  this  trench,  so  as 
to  leave  it  quite  clear.  This  bein^  done, 
the  trench  is  filled  up,  either  with  its  own 
excavated  soil,  or,  in  very  particular 
cases,  with  fresh  soil.  The  tree  has  still 
a  sufficient  number  of  undisturbed  roots 
to  keep  it  alive ;  and  in  f£Uit  it  ought  not 
to  be  merely  kept  alive,  but  as  many 
roots  should  be  left  as  will  ensure  its 
continuing  in  a  healthy  though  not  a 
vigorous  state  of  growth.  In  die  course 
of  a  year  or  two  after  this  operation  has 
been  performed,  a  number  of  young  roots 
will  Imve  been  protruded  from  the  various 
amputations  into  the  loosened  soil  of  the 
trench;  and  partly  from  the  possibility  of 
preserving  these  roots,  and  partly  from 
the  top  Incoming  habituated  to  a  more 
limited  supply  of  food,  the  tree  feels  com- 
paratively little  the  change  consequent  on 
transplantation. 

Roots  may  be  produced  of  a  proper 
description  for  planting  by  the  adoption  of 
such  means  as  the  above,  and  if  care  be 
taken,  tiiey  will  suffer  littie  from  the 
operation  of  removal.  Still  they  may  be 
seriously  injured  from  exposure  to  air, 
and  more  especially  to  drying  winds, 
frost,  and  even  to  wet  To  be  covered  in 
the  soil  is  the  natural  condition  of  the 
roots  of  most  vegetable  productions,  and 
therefore  endeavours  should  be  made  to 
place  them  in  such  a  condition  with  the 
least  possible  delay ;  or  at  all  events,  if 
circumstances  render  delay  unavoidable, 
such  means  should  be  adopted  as  will 
preserve  them  in  a  state  of  moisture  simi- 
lar to  that  which  they  have  in  the  soil. 
It  is  however  necessary  to  observe,  that 
when  the  tops  are  closely  packed  up  and 
evaporation  from  them  prevented,  the 
roots  should  be  kept  rather  dry  than 
otherwise,  for  under  such  circumstances 
damp  is  found  to  be  much  more  fre- 
quentiy  destructive  than  a  littie  dryness. 

Though  the  preparatory  steps  to  plant- 
ing, as  regards  roots  and  their  preserva- 
tion, may  be  properly  taken,  yet,  if  the 
operation  be  not  performed  at  the  proper 
season,  success  will  not  be  complete.  It 
is  true  that  instances  may  be  adduced  of 
planting  being  done  at  tne  very  oppodte 
season  to  that  which  is  here  recommended 
as  tiie  best ;  but  such  cases  are  only  ex 
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tmjfim  of  -wfast  may  be  done  bj  extraor- 
dti^uycare  in  adopting  artificial  means  so 
M  to  imitate  more  natural  ciremmtances. 
It  is  a  weQ  known  fact  that  plants  are 
sabjeet  to  a  process  of  evaporation  £rom 
all  the  piffts  which  are  exposed  to  the 
atmosphere,  provided  the  latter  is  not  in  a 
state  of  saturation.  The  source  from 
whence  this  evaporation  is  supplied  is  the 
moisture  of  the  soil,  and  the  roots  are  the 
media  by  which  it  is  collected  and  ti'ans- 
mhted  to  the  stem,  branches,  and  leaves. 
If  tiie  expenditure  be  greater  than  the 
supply  of  moisture,  the  j^ant  will  begin 
to  sofi^ ;  if  the  disparity  be  great  and 
^ontini^  a  degree  oi  desiccation  will  be 
occasioned  suffident  to  deprive  the  vege- 
table tissue  of  that  moisture  which  ccm- 
stitutes  ike  medium  of  int^xx>mmunica- 
tion  between  the  different  cells ;  organic 
cation  is  destroyed;  the  chain  which 
connected  it  with  vitali^  is  broken,  and 
incapable  of  being  reumted  by  any  me- 
efaanical  means. 

A  much  greater  amount  of  evaporation 
takes  place  from  a  given  surface  in  some 
species  than  in  others ;  but  the  amount  as 
regards  plants  of  the  same  species,  all 
o£er  circumstances  being  the  same,  is  in 
proportion  to  the  extent  of  surface  which 
the  respective  individuals  possess.  The 
leaves  of  a  lime-tree  may  have  a  surface 
eqiml  to  thirty  times  tiiat  of  the  stem, 
totnches,  and  twigs  which  produce  them, 
and  consequently  the  demand  on  the 
roots  for  the  supply  of  evaporation  will 
be  thirty  times  greater  when  in  leaf  than 
when  the  branches  are  naked.  Instances 
might  be  adduced  in  which  this  differ- 
ence would  even  be  exceeded ;  but  if,  on 
the  omtrary,  it  were  found  considerably 
less,  still  there  would  be  sufficient  en- 
deuce  of  the  impropriety  of  moving 
plants  when  in  leaf:  fmd  it  may  be  here 
remarked,  that  young  leaves  admit  of  the 
fluids  being  more  rapidly  evc^rated  than 
old  ones. 

The  month  of  December  is  tiiat  in 
which  Ae  condition  of  the  idr  with  re^ 
gard  to  moisture  approaches  nearest  to 
tiiat  of  complete  saturation,  and  next  in 
this  respect  is  January,  which  is  also  the 
coldest.  It  might  therefore  be  concluded 
tibat  these  months  are  the  best  for  ^Hantr 
ing,  more  esoecially  as  they  are  the  most 


of^KMite  in  character  to  Jmie  and  July, 
which,  from  their  being  the  hottest  sad. 
driest,  are  found  to  be  the  worst  Bet 
November  is  also  moist;  and  althou|^ 
tiie  temperature  of  the  season  has  not 
then  reached  its  minimum,  yet  the  folia^ 
accustomed  to  exercise  its  functioim  unSer 
a  summer  heat,  can  no  longer  perform 
them  under  a  reduction  of  temperature, 
which,  though  not  the  lowest,  is  compa- 
ratively low  as  regards  summer  produc- 
tions. The  leaves  in  consequence  lose 
their  connection  witii  the  roots;  the eartb 
still  retains  considerable  warmth;  and 
although  the  absence  of  leaves  in  deci- 
duous trees,  and  perhaps  the  inactivity  of 
those  of  evergreens,  may  prevent  the 
formation  of  wood,  except  m  the  most 
limited  degree,  yet  the  buds,  whilst  they 
are  themselves  increased  in  '  volume^ 
maintain  a  correi^ponding  action  m  the 
roots,  sufficient  in  many  instances  to  form 
fresh  spongioles  before  winter,  a  process 
whidi  is  favoured  by  the  soil  bein^ 
wanner  than  the  atmo^here.  ^lould 
circumstances  occur  to  prevent  the  acCiml 
protrusion  of  celMar  substance  in  the 
form  of  spongioles,  still  an  accumulation 
of  it  will  be  takinc  place,  ready  to  burst 
forth  in  spring.  On  this  account  there- 
fore, although  December,  January,  and 
February  are  sufficiently  moist,  yet  No- 
vember, or  as  soon  as  the  leaves  have  M 
len,  is  the  preferable  season  for  planting. 
There  may  be  some  exceptions,  as  in  t& 
case  of  very  wet  soils,  where  the  plants* 
if  not  firmly  rooted,  are  liable  to  be 
thrown  out  during  winter,  owii^  to 
which  spring  planting  would  be  more 
proper.  But  imder  ordinarjr  circum- 
stances all  deciduous  trees  will  succeed 
best  at  the  period  above  indicated.  Such 
species  as  push  forth  their  buds  early 
ought  certainly  to  be  planted  in  autumn. 
Many  of  the  Coniferous  tribe  will  succeed 
well  if  planted  soon  after  they  have  made 
their  summer's  growth :  the  earth  is  liieii 
warm,  and  the  plants  make  roots  very 
promptiy.  Some  species  of  this  interest- 
ing order  of  trees  require  to  be  planted 
eiSier  before  winter,  so  as  to  have  suft- 
cient  time  to  strike  root,  or  immediately 
before  their  buds  begin  to  burst  in  mt 
spring.  These  species  of  trees  are  inj»- 
I  riously  affected  br  exposure  to  dry  cold 
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windi^  even  when  their  roots  are  undis- 
turbed by  removal;  but  if  planted  at  a 
season  when  several  months  must  elapse 
before  any  perfect  action  can  commence, 
the  tops  are  apt  to  become  dried  up  in  the 
inten^ul.  It  appears  that  if  their  juices 
become  inspissated  to  a  oertun  extent, 
they  never  again  become  liquified,  pro- 
bacy owing  to  their  resinous  nature. 

The  watering  of  newly  planted  trees 
ought  to  be  attended  to.  The  supply  in 
the  first  instance  should  be  copious,  in 
order  to  wadi  the  earth  into  the  cavities 
among  the  roots.  Some  err  in  keeping 
the  rootB  of  newly  planted  trees  constantly 
soaked  with  water,  as  if  they  were  those 
of  bo^-plants,  for  which  only  such  treat- 
ment IS  proper.  In  watering,  considera- 
tion shoidd  always  be  had  to  the  nature 
of  the  plant,  to  which,  if  it  delight  in  dry 
soils,  no  more  water  ehould  be  artificially 
applied  than  is  necessary  to  moisten  it  as 
much  as  the  soil  in  which  the  species 
grows  naturally,  and  at  a  time  when 
shoots  and  leaves  are  abundantiy  pro- 
duced. When  watering  is  performed,  it 
should  be  done  thoroughly,  so  as  to  reach 
the  lowest  portions  of  the  root  In  the 
ease  of  plants  being  much  dried  fix)m 
lonff  carnage  or  other  causes,  the  supply 
on  first  planting  should  be  very  moderate. 
The  tops  however  should  be  frequentiy 
syringe^  in  order  to  moisten  the  bark 
and  prevent  itB  absorbing  the  organisable 
matter  which  descends  towards  the  root 
by  the  inner  bark.  The  fiow  must  be 
extremely  weak  under  such  circum- 
stances ;  but  if  it  can  be  preserved  from 
the  effects  of  drought  till  it  reach  Ihe 
extremities  of  the  roots,  the  formation  of 
firesh  spongioles  will  immediately  com- 
mence, and  the  tree  may  then  be  pro- 
nounced out  of  danger. 

The  manner  of  performing  the  opera- 
tion of  planting  may  be  reduced  to  one 
general  principle,  that  of  placing  the 
roots  in  the  soil  so  as  to  imitate  as  closely 
as  possible  the  position  which  they  oc- 
cupy when  growing  wild  and  uncon- 
trolled. Plants  indeed  may  be  instanced 
whose  roots  have  been  observed  in  one 
situation  penetrating  to  ihe  depth  of  four 
or  five  feet;  or  in  another,  creeping  along 
the  surface,  amongst  stones,  or  into  the 
crerices  of  rocks,  with  scarcely  soil  to 


cover  them,  as  for  example  in  the  vina 
But  although  roots  can  usually  accommo- 
date themselves  to  that  position  whidi 
the  nature  of  the  situation  renders  it  alone 
possible  for  them  to  occupy,  yet  there  can 
be  no  doubt  that  in  all  cases  the  extremi* 
ties  of  the  roots  should  be  lower  than 
where  they  diverge  from  the  stem,  a  rule 
which,  howerer  self-evident  it  may  be,  is 
frequentiy  violated  in  practice  by  making 
a  baon-shaped  hole,  deepest  in  the  middle^ 
in  which  the  roots  are  either  doubled  or 
have  their  extremities  tending  upwards 
on  the  sloping  ndes  of  the  cavity. 

The  excavation  for  the  reception  of  the 
roots  of  a  plant  should  be  considerably 
larger  than  those  roots  will  traverse  when 
extended  at  the  time  of  planting.  It 
should  be  as  wide  at  bottom  as  at  top. 
The  bottom  should  be  more  or  less  con- 
vex, and  the  depth  such  as  to  admit  of 
'the  roots  bein^  covered  to  the  extent  ob- 
served in  undisturbed  seedling  plants  of 
the  same  species ;  that  is  to  say,  the  vppet 
part  of  the  root  should  only  be  just  co- 
vered. The  lower  rootB  should  be  regu- 
larly disposed  over  the  convex  bottom  of 
the  excavation,  and  carefully  strewed 
with  some  of  tiie  finer  portion  of  soil, 
over  which  the  other  rootB  may  be 
spread.  More  soil  should  then  be  care- 
rally  rather  than  fordbly  introduced. 
There  should  be  no  vacant  spaces  left, 
except  those  of  so  minute  a  description 
that  they  will  be  readily  filled  up  by  the 
finer  jparticles  of  earth  washed  down  by  a 
plentiful  watering.  This  watering  should 
be  given  when  the  soil  is  nearly  all  fiilled 
in ;  and  after  the  water  has  subsided  so  as 
not  to  stand  above  the  sudace,  the  latter 
should  be  covered  with  the  remaining 
portion  of  soil.  Except  in  very  loose  or 
light  soils,  this  method  will  supersede  the 
necessity  of  the  hard  beating  and  treading 
in  to  which  the  roots  of  trees  are  very 
generally  subjected.  The  latter  practice 
IS  now  however  being  laid  aside  by  many, 
from  a  conviction  of  its  injurious  effects. 
It  is  also  necessary  to  remark  that  a 

Slant  should  be  placed,  before  the  intro- 
uction  ,of  the  soil,  exactiv  as  it  is  in- 
tended it  should  stand ;  and  it  should  not 
be  pulled  from  side  to  side  for  the  pur- 
pose of  shaking  the  earth  amongst  the 
roots.    If  the  tree  be  drawn  to  one  side^ 
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the  fibres  of  the  root  will  also  be  drawn 
towards  the  same  side ;  but  they  are  of 
course  too  flexible  to  force  their  way 
hack  when  the  tree  is  drawn  in  a  con- 
trary direction,  and  they  must  therefore 
become  more  or  less  doubled.  Nor 
shonld  the  soil  be  thrown  against  the 
fibres  whilst  the  roots  are  being  covered ; 
it  should  be  made  fine,  and  either  shaken 
firom  the  spade  so  as  to  fidl  perpendicu- 
larly among  the  roots,  or  scattered  by  a 
fiyrce  impelling  it  in  the  direction  of  the 
fibres,  which  will  be  in  general  from  the 
stem  towards  the  extremities,  or  from  the 
centre  to  the  circumference. 

The  principles  here  stated  are  appli- 
cable to  the  planting  of  large  as  well  as 
small  trees,  and  in  met  to  any  terrestrial 
species  of  plant  There  are  however 
many  modifications  in  practice,  some  of 
which  may  be  noticed  as  proper  under 
certain  circumstances,  and  others  as  only 
to  be  condemned  under  any  circum- 
stances whatever. 

Small  plants  are  very  frequently  in- 
serted by  the  dibber,  a  cylindrical  piece 
of  wood,  shod  with  iron  and  tapering  to 
a  point.  This  is  thrust  into  the  soil,  and 
in  the  hole  formed  by  this  means  the 
roots  of  the  plant  are  introduced,  and  a 
portion  of  soil  pressed  towards  them  by  a 
second  stroke  of  the  dibber.  It  is  evi- 
dent however  that  by  this  procedure  the 
roots  cannot  be  in  the  most  natural  posi- 
tion ;  they  are  in  fact  the  very  reverse  of 
being  spread  out  to  the  best  advantage. 
In  me  case  of  very  valuable  species,  me 
spade  or  planting-trowel  is  used  in  pre- 
ference to  the  dibber.  The  latter  has 
nothing  to  recommend  it  on  the  score  of 
good  principles  in  planting;  the  expedi- 
tion with  which  it  can  be  employed  is  all 
that  can  be  ssdd  in  its  fiivour. 

Besides  the  spade  and  dibber,  various 
other  implements  are  used  in  planting, 
such  as  the  diamond  dibber,  a  pointed 
plate  of  steel  with  a  short  iron  handle ;  a 
mattock,  used  in  stony  soils;  and  some 
others,  adopted  according  to  drcum* 
stances.  In  all  cases  however  where  the 
spade  can  be  used,  it  is  undoubtedly  the 
best  instrument  If  the  soil  be  unfit  for 
allowing  the  use  of  the  spade,  it  should 
be  rendered  fit  previously ;  and  if  some 
time  be  lost  and  expense  incurred  by 


using  it  instead  of  smaller  and  more  ex- 
peditious, but  at  the  same  time  more 
cramping  implements  as  regards  the  roots, 
the  difference  will  certainly  be  ultimately 
in  favour  of  a  proper  di^>osition  of  the 
roots  by  means  of  the  spade. 

With  regard  to  the  preparation  of  the 
soil  for  plantations,  it  is  found  that 
trenching  the  ground  is  attended  with 
profit  where  it  is  practised  for  tiie  pur- 
jfose  of  rearing  wood  for  fiiel  and  small 
timber.  This  mode  of  preparation  ought 
likewise  to  be  adopted  where  trees  are 
intended  to  be  planted  for  ornament  or 
for  shelter.  It  has  not  been  generally 
attempted  in  the  case  of  extensive  plan- 
tations of  heath  or  rugged  mountain-land. 
It  may  however  be  affirmed  without  hesi- 
tation that  great  advantages  woidd  be 
derived  from  the  operation  being  more 
extensively  performed.  Something  more 
than  merely  burying  the  roots  of  hard- 
wooded  phuits  is  thought  necessary,  and 
accordingly  pits  are  made.  It  is  scarcely 
necessary  to  observe  that  if  these  are  not 
of  considerable  size,  the  direct  progress 
of  the  roots  is  soon  obstructed  The 
time  required  to  form  these  pits  as  they 
ought  to  be,  would  be  sufficient  to  regu- 
larly trench  double  their  area.  The  ex- 
pense of  trenching  the  intermediate  spaces 
will  be  compensated  by  the  greater  return 
derived  from  the  nurse  plants,  such  as 
larch,  when  they  come  to  be  removed. 

Plantations  are  generally  planted  thick 
in  the  first  instance,  and  with  various 
species  of  trees.  Larch,  Scotch  fir  or 
pme,  mountain  ash,  &c.  are  interspersed 
amongst  the  hard  wood  for  shelter,  or  as 
nurses.  Laburnum  is  also  useM  for  pre- 
serving the  other  sorts  from  tiie  depreda^ 
tions  of  hares,  as  they  prefer  the  labur- 
num to  every  other  bark.  Nurses  are 
generally  left  till  they  are  fit  for  various 
purposes  for  which  small  timber  is  appli- 
cable. They  should  be  planted  closer  to 
each  other  than  to  the  principal  trees  in- 
tended to  constitute  the  more  permanent 
part  of  the  plantation. 

After  all  the  care  of  the  planter  and 
the  skill  with  which  the  operation  of  re- 
moval may  have  been  effected,  much  of 
the  success  of  a  plantation  depends  on  the 
proper  adaptation  of  species  to  the  soils 
and  situations  most  suitable  to  them. 
T'2 
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The  foUowing  remarks  opcm  som«  of 
tlM  timber-trees  prindpally  caltivated 
BBarbe  useftd. 

The  oak,  Qutrtna  rohwr,  and  Q.  sessili- 
Jbm,  prefers  strong  or  even  dayey  loam ; 
any  soil  not  wet  or  diaUcy. 

Beech,  FcnTosAy^vatica,  calcareous  soils, 
gritvelly  or  sandy  loam ;  dislikes  stiff  clay. 

Elm,  Ulmua  conipeffm,  U.  glabra,  U, 
mmdoHO,  attains^  near  the  banks  of  rivers, 
8  large  size ;  thrives  in  most  soils. 

A&,  Fmximu  eatcelnor,  prefers  a  dry 
subsoil;  didikcs  stiff  day. 

Plane,  PlaUmua  orietttalia,  rich  warm 
idl,  tderably  moist,  bat  not  retentive. 

Sycamore,  Acer  pteado-PkUeutuSf  A. 
pkBtanoidaj  best  in  moist  deep  soil,  but 
will  tiirive  in  otiiers  not  too  stiff;  with- 
stands the  sea-breeze. 

Chestnut,  CcutoMa  ve$ca,  deep  sandy 


Walnut,  Jngkau  repia,  deep  loam  wilh 
a  pervious  snlMoil ;  dislikes  strong  clays. 

Hickory,  Catya  alba,  similar  soil  to 
that  re<|aired  by  the  walnut 

Acacia,  or  locnst-4ree,  Bobinia  pseud- 
Acacia,  sandy  loam;  a  sheltered  situa- 
tk» ;  cannot  bear  storms. 

Birch,  Bettda  alba,  fbrms  best  timber 
<m  dry  sandy  or  gravelly  soil. 

Laburnum,  Cytimu  aipimu,  my  soil 
not  too  wet 

White  Bean,  Pyrus  AHa,  any  good 
soil,  with  a  pervious  subsoil ;  dislikes  wet 
clay. 

Lime,  Tilia  Europeea,  soft  deep  loam> 
in  low  rather  moist  situations. 

^rse-Chestnut,  .^sctUus  Hippocasta^ 
mm,  deep  loam;  not  in  exposed  situa- 
tions. 

Poplar,  Populus  alba,  P.  canescens,  P. 
tngra,  P.  tremula,  P.fasHgiata,  P. 
Grceea,  P.  mmilifera.  Tliese  thrive  in 
almost  any  soil,  but  best  in  that  which  is 
deep  and  rather  moist 

Mountain-Ash,  Pyrm  Aucvparia,  any 
soil,  wet  clay  excepted ;  adapteid  for  high 
situations. 

Alder,  Alnus  glutinosa,  moist  or  even 
swampy  soil. 

Willow,  Salix,  of  numerous  spedes. 
Some  thrive  in  rather  dry  soil,  but  all 
prefer  moist 

Pine,  Pimta  syhestris,  P.  Laricia,  P. 
Pinaster,  P.  Strobus,    The  two  first  are 


adapted  for  thin,  rocky,  gravelly  soils  ^, 
they  grow  at  a  great  devation  on  the 
warmest  sides  <^  mountains,  but  better  in 
mountain  glens;  they  dislike  stiff  cli^ 
and  deep  strong  loam,  and,  Uke  all  coia*- 
ferous  plants,  they  do  not  thrive  on 
chalk.  P.  Pinaster  and  P.  Strobus  re^ 
quire  a  less  exposed  situation  than  tht 
other  two. 

Spruce,  Abies  exceba,  A,  alba.  A* 
rubra,  A.  nigroj  deep  moist  soil,  in  low 
situaticms;  cuslikes  thin  sandy  soil  and 
exposure. 

Larch,  Abies  Laarix,  adapted  for  tMn 
mountain  land,  or  any  soil  of  which  tiie 
subsoil  is  not  retentive,  excepting  how- 
ever red-sandstone  or  chalk,  as  above 
mentioned. 

Cedar  of  Lebanon,  Abies  Cedrvs,  any 
tolerably  good  soil,  rather  deeper  than 
for  the  larch,  but  a  perrioos  subsoil,  free 
from  stagnant  water. 

Too  dose  planting  produces  weak 
drawn-up  timber,  in  consequence  of  the 
tops  only  recdving  a  due  share  of  light 
It  is  true  that  the  most  magnificent  trees 
are  found  in  those  ancient  fi)rests  that 
have  never  been  sown,  planted,  or  thinned 
by  the  hand  of  man.  But  at  the  same 
time  it  will  not  be  demed,  that  wherever 
natural  forests  exist,  the  soil  and  situa- 
tion must  be  exceedingly  fkvourable  for 
the  spedes  produced ;  and  that  altiiongh 
thousands  rorung  up  more  than  could 
possibly  find  room  to  attain  perfection, 
yet  those  only  that  were  the  most  feivour- 
ably  circumstanced  and  most  vigorous 
would  continue;  and  when  once  their 
tops  got  completely  above  those  of  llie 
general  mass,  the  latter  must  have  in- 
evitably fhllen  into  decay.  There  is  no 
reason  however  to  suppose  that  those 
which  maintfdned  their  ground,  and,  fi|p 
voured  by  propitious  sou,  became  lofty 
q>ecimens,  would  not  have  been  benefited 
by  the  assistance  of  the  axe  to  relieve 
them  sooner  from  their  rivals. 

I^  on  the  contrary,  trees  are  planted  at 
too  great  a  distance  from  each  other, 
tiiey  are  inclined  to  ramify  into  large 
limbs  and  spreading  tops,  with  a  stem 
short  but  much  thicker  tiian  where  tiie 
space  admits  of  less  expansion  of  foliage. 
If  therefore  very  thick  timber  of  no  great 
length   be   required,   wide   planting  is 
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proper ;  but  if  tall  timber  be  tbe  object, 
tiie  plantBtioii  most  be  moderately  thick. 

l^e  care  ^idbich  plantations  require 
fiom  year  to  year  consists  in  making  i^ 
deficiencies,  thinning,  and  pruning.  De- 
fieiendes  seldom  occur  if  ue  planting  be 
at  first  duly  performed ;  and  every  endei^ 
rmar  should  be  used  to  prevent  the  neoes- 
lily  of  making  up.  Tms  is  always  done 
with  considerable  ^sadvantage  to  the 
l^aofts  thus  introduced,  unless  the  spaces 
be  trenched ;  but  in  that  case,  if  the  spe- 
eies  of  tree  be  properly  diosen,  the  plants 
may  do  well  in  consequence  of  the  shelter 
mtrded  by  the  older  surrounding  indi- 
'Hdnals. 

Thinning  should  be  commenced  in  doe 
lime.  No  branch  of  the  temporary  trees 
•faouM  by  any  means  overhang  the  top  or 
even  branches  of  those  that  are  perma- 
Bent  The  shelter  on  tiie  most  exposed 
sides  of  the  plantation  should  be  formed 
^robust,  vigorous,  growing  kinds,  and  it 
should  be  allowed  to  remain  unbroken. 
Plantalions  Ihat  have  been  neglected  till 
they  have  formed  a  dense  thK^et  must 
be  thmned  gradually ;  for  if  thinned  at 
ooee,  those  left  would  be  injured  by  tbe 
ttdden  exposure,  and  would  be  blown 
ever  by  winds. 

Prwdng  is  an  in^rtant  operation  in 
the  management  of  plantations,  but  it  is 
often  improperly  practised  for  want  of 
the  knowledge  of  a  few  physiological 
ftietB,  which  are  essentially  necessary  to 
be  seized  before  any  rules  for  pnuiing 
oan  be  properly  given.  If  these  fiicts  be 
imderstood,  few  rules  will  be  required, 
but  otherwise  a  volume  of  directions  are 
liable  to  be  misapplied.  It  ought  there- 
Ibre  to  be  understood,  that  the  sw  as- 
cends from  the  stem  chiefly  throng  the 
alburnum,  or  outer  layers  of  young  wood. 
It  then  enters  the  leaves,  when  it  is  ex- 
posed to  the  influence  of  light  Having 
ift  consequence  undergone  an  elalxmition, 
it  descends  on  the  outside  of  the  albur- 
num, that  is  to  say  through  the  inner 
baric,  the  internal  sur&ce  of  the  latter 
possessing  a  great  degree  of  lubricity, 
whereby  the  passage  of  a  portion  of  the 
jmoes  at  least  is  militated  to  the  roots, 
^iHulst  part  is  detained  and  becomes  or* 
ganized  l^  the  action  of  the  medullary 
vajs,  forming  a  new  layer  of  woody 


matter.  The  thickness  of  the  layer  so 
formed  is  very  diffierrat  m  ditferent  spe- 
cies ;  but  in  the  same  qiecies,  all  oner 
circumstances  being  the  same,  it  is  in 
proportion  to  the  earitce  of  leaves.  The 
agp%gate  horizcmtal  growth,  or  in  other 
words  tbe  diametricsl  extension  of  the 
6t«m,  Immch,  and  even  roots,  depends 
upon  the  quantity  of  healthy  foliage.  The 
diametrical  increase  of  any  particular 
part  c(»TeqK>nd8  with  the  greater  or  less 
proportion  of  foliage  above  ^t  part 
Again,  it  may  be  stated  that  if  one  tree 
has  a  dear  stem  of  20  feet  in  lengtii,  and 
another  has  oae  of  40  feet,  the  roots  and 
foliage  (^  both  being  equal,  the  layer  of 
new  wood  will  be  much  thinner  in  the 
latter  case  than  in  the  finmer;  f<Mr  the 
depo»tion  of  woody  matter  will  have 
to  extend  over  double  the  surfiice  in 
tiie  tall  tree.  It  may  be  also  remarked, 
that,  in  gaieral,  if  a  tree  be  left  entire^ 
to  natmre,  it  will  ultimately  produce  a 
greater  bulk  of  wood,  taking  stems  and 
bmnches  together,  than  would  be  the  case 
if  subjected  to  pruning.  Except  however 
in  the  case  of  growing  for  fUel,  pruning  is 
more  or  less  necessary.  The  value  of  a 
timber-tree  depends  diiefly  on  the  6tem» 
the  branch  timber  being  of  less  value. 
The  object  to  be  kept  in  view  in  pruning 
for  timber  is  the  production  of  a  dean 
stem  with  as  small  a  proportion  of  branches 
as  possible.  But  it  luis  been  explained 
that  the  growth  of  the  stem  depends  on  the 
quantity  of  foliage,  and  without  brancbea 
a  sufficient  quanti^  of  foliage  cannot  be 
msdntained.  Whilst,  on  the  one  hand,  an 
undue  preponderance  of  branches  is  pre- 
vented 1^  pruning,  yet,  on  tbe  other,  as 
mudi  foliage  should  be  preserved  as  cir- 
cumstances will  permit 

An  excessive  privation  of  foliage  should 
never  be  occasioned  at  any  one  time.  It 
is  therefore  advisable  that  pruning  should 
be  commaiced  early,  in  oitler,  as  it  were, 
to  repress  irregularities  in  the  bud.  At 
all  events,  whenever  an  irregularly  can 
be  clearly  distinguished  as  such,  it  should 
be  cheeked.  Thus,  when  a  shoot,  ooeu- 
py  ing  the  position  of  a  branch,  ascends  in 
competition  with  the  top,  or  leading  shoot, 
and  is  allowed  to  so  on  for  years,  the 
stism  will  have  a  forked  character ;  or  if 
the  competing  portion  be  amputated  after 
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it  has  acquired  a  large  size,  the  timber 
will  be  rendered  nnsoiiiid.  But  if  the 
shoot  from  which  this  aspiring  limb  took 
its  rise  had  been  stopped  in  the  first  or 
second  season  of  its  growth  in  summer, 
the  tree  might  have  oeen  grown  with  a 
clean  regularly  tapering  stem.  It  is  only 
great  irregularities  however  that  ^ould 
be  meddled  with  during  the  early  growth 
of  the  plant;  otherwise  the  increase  of 
roots  is  prevented,  such  increase  being 
reciprocal  with  that  of  the  branches. 

Young  shoots  of  the  above  description 
snay  be  checked  by  being  shortened  in 
summer ;  but  no  large  branches  should  be 
cut  off  at  that  season,  nor  after  the  sap 
b^^  to  flow  briskly  in  spring.  Towards 
autunm  however,  when  the  leaves  have 
nearly  ceased  to  carry  on  their  functions, 
pruning  may  be  venr  properly  performed ; 
and  some  species,  ror  example  the  birch 
and  maple,  require  to  be  pruned  at  that 
time,  otherwise  thev  are  apt  to  bleed. 
The  period  at  which  bleeding,  that  is,  an 
extravasation  of  sap,  takes  place  with 
greatest  force,  is  immediately  before  the 
bursting  of  tiie  buds  in  spring.  If  a 
branch  be  cut  off  when  in  foliage,  the  re- 
maning portion  draws  the  sap  and  pre- 
vents effusion  at  the  wound.  Some  de- 
rangement will  of  course  be  produced 
in  the  flow  of  sap;  and  a  diminution 
of  the  process  of  lignificadon  and  of  the 
fonnation  of  roots  will  be  occasioned, 
owing  to  the  abstraction  of  a  certain  ex- 
tent of  foliage.  But  when  the  sap  is  m 
motion,  and  the  leaves  at  the  same  .time 
not  expanded,  the  amputation  of  a  branch 
is  followed  by  a  flow  of  sap,  which  ap- 
pears to  drain  from  every  part  of  the  tree. 
The  sap  becomes  stale  on  exposure  to  the 
air;  it  then  affects  the  cambium  and  inner 
bark,  often  to  a  considerable  extent  below 
the  wound,  and  if  these  are  not  in  all 
cases  so  far  completely  killed,  yet  they 
are  generally  more  or  less  injured,  and 
canker  is  apt  to  ensue. 

Supposing  it  were  required  to  rear  a 
tree  so  as  to  have  a  stem  of  clean-grown 
timber,  as  tall  and  as  thick  as  could 
pmsibly  be  obtained  in  any  given  time. 
The  first  consideration  is  the  root,  the 
plant  bein^  supposed  to  be  younc,  with  a 
top  or  upright  leading  shoot,  and  several 
side  branches.    All  &ese  should  be  lef^ 


undisturbed  in  the  first  instance,  unless 
such  of  the  latter  as  may  require  a  check 
if  growing  too  strong  for  the  others  or  for 
the  leader.  The  laterals  should  be  left; 
for  the  sake  of  the  roots,  till  their  pre- 
sence on  the  stem  becomes  inconsistent 
with  the  object  of  producing  it  as  free  as 
possible  from  knots,  taking  also  into  con- 
sideration that  the  difficulty  in  healing 
the  wound  increases  as  the  branches  get 
older.  A  few  of  the  largest  shoots  shovdd 
be  tiiose  first  removed.  They  may  be 
shortened  in  the  first  instance  after  mid- 
sunmier,  and  afterwards  cut  off  smoothly 
by  the  lowest  circular  wrinkles  whim 
form  round  their  base,  close  to  the  stem, 
but  without  slicing  off  a  portion  of  the 
bark ;  a  slovenly  practice,  of  which  only 
bad-  pruners  are  guilty,  and  which  can 
only  have  the  effect  of  diminishing  the 
power  of  the  bark  to  close  over  the  wound 
necessarily  made  by  the  pruning^knifie. 
Such  unnecessary  wounds  cause  an  extra- 
vasation of  sap,  as  may  be  seen  especially 
in  coniferous  trees,  where  they  are  ^e- 
rally  covered  with  resinous  exudations. 
In  the  followinff  season  the  next  largest 
branches  should  be  in  like  manner  dis- 
placed, care  being  still  taken,  on  account 
of  the  importance  of  the  foliage,  as  al- 
ready explained,  that  the  ^uanti^  re- 
moved shall  be  no  more  than  is  absolutely 
necessary. 

Small  branches  along  the  stem  should 
be  left  till  they  approach  the  dimensions 
by  which  the  removal  of  the  others  is 
regulated.  These  principles  should  be 
followed  up  till  the  required  height  of 
stem  is  attamed ;  after  which  the  branches 
composinff  the  top  shall  be  allowed  full 
freedom,  m  order  to  increase,  by  their 
organising  power,  the  diameter  of  the 
stem. 

Coniferous  trees  require  littie  pruning; 
nor  is  it  necessary  to  commence  so  early 
with  them  as  in  the  case  of  other  kinds. 
In  dense  forests  they  are  found  with 
straight  stems  approaching  the  height  of 
100  feet  clear  of  side  branches,  the  latter 
graduall  V  deca3^g  below  as  they  become 
excluded  from  light  and  moisture  by 
those  above  tiiem.  When  from  this  cause 
the  lower  branches  of  coniferous  trees 
are  observed  to  lose  in  a  great  measure 
their  vigour,  and  when  their  foliage  coxh 
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tributes  little  to  the  enlargement  of  the 
stem,  they  may  then  be  very  properly  cut 
of^  -without  waiting  for  their  actual  decay. 
It  is  a  question  whether  the  branches  of 
these  trees  should  be  cut  close  to  the  stem 
at  once,  in  pruning;  or  whether  they 
should  first  be  snagged,  that  is,  cut  at 
some  distance  from  &e  stem,  and  either 
allowed  so  to  remain  or  be  afterwards 
cut  close.  That  plan  is  best  to  adopt  by 
which  the  least  exudation  of  resmous 
substance  is  occasioned,  and  the  blemish 
soonest  overgrown.  With  the  view  of 
preventmg  the  former,  the  branch  may  be 
shortened  only  to  the  first  live  twigs,  so 
as  almost  to  nullify  its  connection  with 
the  stem,  preparatory  to  its  final  and 
dose  removal  m  the  following  season. 

By  choosing  the  proper  season,  and  by 
previous  shortening,  large  limbs  of  any 
healthy  tree  may  be  closely  amputated 
so  as  to  heal  over  without  affectmg  the 
tree  generally,  or  even  the  portion  of  stem 
more  immediately  connected  with  the 
Emb  to  any  material  extent ;  yet  the  new 
layer  of  wood  will  prove,  on  cutting 
up  the  timber,  to  be  only  in  close  contact 
with  the  sur&ce  of  the  wound,  which  will 
remain  dead,  and  with  which  the  living 
matter  enclosing  it  could  not  coalesce. 
A  piece  of  unsound  wood  is  thus  em- 
bomed.  In  this  case  it  would  be  advis- 
able to  shorten  the  limb  to  such  of  its  la- 
terals as  will  just  be  sufficient  to  keep  it 
alive  till  the  tree  is  felled.  If,  in  the  in- 
terval, the  branch  should  push  vigorously, 
means  must  be  adopted  to  keep  it  always 
in  a  reduced  state,  by  merely  allowing  as 
much  foliage  as  will  keep  the  branch 
alive,  without  afl^rding  any  material  ad- 
dition to  its  diameter. 

The  proper  season  for  felling  trees  is 
when  the  sap  is  most  at  rest.  The  opera- 
lion  ought  not  to  be  performed  at  any 
other  time,  unless  for  fire-wood.  The 
quantity  of  sap  that  may  be  drawn  from 
some  trees  is  very  great.  This  sap  con- 
tains the  elements  of  fermentation,  the 
powerful  effects  of  which  are  evident  even 
on  the  strong  fibre  of  the  oak.  Softer 
woods,  although  very  tough  if  cut  at 
the  proper  season,  have  been  observed 
to  crumble  almost  to  powder  in  a  year  or 
two,  in  consequence  of  having  been  cat 
-when  in  sap. 


With  reference  to  this  subject.  Miller 
in  his  *  Gardener's  Dictionary*  (1768),  has 
the  following  remark :  "  &fore  I  quit 
this  subject,  1  must  beg  leave  to  take  no- 
tice of  another  great  evil,  which  is  of 
so  much  consequence  to  the  public  as  to 
deserve  their  utmost  attention ;  which  is, 
that  of  cutting  down  the  oaks  in  the 
^ring  of  the  year,  at  the  time  the  sap  is 
flowing.  This  is  done  for  the  sake  of  the 
bark,  which  will  then  easily  peel  off; 
and  for  the  sake  of  this,  I  think  there  is  a 
law,  whereby  people  are  obliged  to  cut 
down  their  timber  at  this  season.  But  by 
so  doing  the  timber  is  not  half  so  durable 
as  that  which  is  fiJlen  in  the  winter, 
so  that  those  ships  which  have  been  built 
of  this  spring-cut  timber  have  decayed 
more  in  seven  or  eight  years  than  others 
which  were  built  with  timber  cut  in 
winter  have  done  in  twenty  or  thirty ; 
and  this  our  neighbours  the  French  have 
experienced,  and  therefore  have  wisely 
ordered  that  the  bark  should  be  taken  off 
the  trees  standing,  at  the  proper  time,  but 
the  trees  left  till  the  next  and  sometimes 
until  the  second  winter  before  they  are 
cut  down;  and  the  timber  of  these  is 
found  to  be  more  durable  and  better  for 
use  than  that  of  any  trees  that  have  not 
been  peeled.  Therefore  I  wish  we  were 
wise  enough  to  copy  after  them  in  those 
things  that  are  for  public  good." 

It  may  be  observed,  that  at  the  time 
Miller  wrote,  the  celebrated  physiolo^t 
Duhamel  was  inspector-general  of  marme 
in  France,  and  had  been  most  probably 
the  means  of  pointing  out  the  evil,  and 
proposing  the  remedy  above  referred  to. 
This  plan  of  barkinc  in  the  spring  and 
felling  in  the  succeeding  automn  is  how- 
ever by  no  means  unobjectionable,  and  on 
some  accounts  is  decidedly  inferior  to 
felling  in  automn  or  very  early  in  winter 
without  previous  disbarlong. 

(Bang's  P/anfcr**  Kalendar;  Loudon's 
Arboretum  Britannicum;  Encychptedia 
cf  Gardening^ 

PLOUGH.  That  the  plough  is  an  in- 
strument of  tiie  highest  anti^mty  is  appa^ 
rent  both  from  the  oldest  writings  that  wc 
possess  and  from  the  existing  monuments 
of  Egypt  We  might  exerdse  onr  ima- 
gination in  supposing  a  probable  ori^pni  of 


Digitized  by  VjOOQ IC 


PLOUGH. 


[    380    1 


PLOUGH. 


Ilie  pkmgh  in  the  branch  of  a  tree  dragged 
along  the  ground,  in  which  the  stomp  of  a 
onaUer  branch  made  furrows  as  it  went 
<XL  It  seems  indeed  probable  that  some 
accidental  circumstance  first  suggested 
Ifais  mode  of  stirring  the  earth  to  prepare 
it  for  receiving  the  seed. 

The  oldest  forms  of  the  plough  of 
which  we  have  any  description  m  ancient 
sothors,  or  which  are  represented  on  mo- 
nnments  or  coins,  are  verj  simple :  a  mere 
wedge,  with  a  crooked  handle  to  guide  It, 
and  a  short  beam  by  which  it  was  drawn, 
ibrm  the  whole  im^rument  The  light 
Hindu  plough,  now  in  use  in  many  parts 
of  India,  seems  to  difiEer  little  fix)m  the  old 
model. 

Before  we  enter  into  any  details,  it  may 
be  as  well  that  we  describe  the  different 
essential  parts  of  a  plough,  by  the  names 
which  are  usually  given  to  them. 

The  body  of  a  plough  is  that  part  to 
which  all  the  other  parts  are  attached. 
The  bottom  of  it  is  called  the  sole  or 
iiadef  to  the  fore  part  of  which  is  affixed 
llie  point,  or  share ;  the  hind  part  of  the 
sole  is  called  the  Jieel,  The  &«am,  which 
advances  forward  from  the  body,  serves 
to  keep  the  plough  in  its  proper  direction, 
and  to  the  end  of  it  are  attached  the  oxen 
or  horses  which  are  employed  to  draw  it 
fixed  in  the  beam,  in  a  vertical  position, 
l>efbre  the  point  of  the  share,  with  its 
pcHut  a  little  forward,  is  the  coulter,  which 
serves  to  cut  a  vertical  section  in  the 
^ronnd,  while  the  point  of  the  share,  ex- 
panding into  a  Jin,  separates  a  slice  by  a 
horizontal  cut  from  the  subsoil  or  solid 
ground  under  it  The  mouMioard,  or 
iwnyfurrow,  is  placed  obliquely  behind 
^  fin,  to  the  right  or  left,  in  order  to 
posh  aside  and  torn  over  the  slice  of 
oarth  which  the  coulter  and  share  have 
cnt  off:  it  thus  leaves  a  regular  furrow 
-wherever  the  plough  has  passed,  which 
:fiEUTOw  is  intended  to  be  fined  up  by  the 
alice  cut  off  from  the  land  by  the  side  of 
it,  when  Ae  plough  returns.  The  stilts 
or  handles,  of  which  there  may  be  ei&er 
<ine  or  two,  as  is  thought  more  conve- 
nient, direct  the  plough  by  keeping  it 
in  Ae  line  required  and  at  a  re^ar  depUi 
ia  the  ground.  The  single  stilt  appears 
to  be  the  most  ancient  form. 

Wheels  are  a  modem   invention    in 


comparison  with  the  other  parts.  They 
support  the  end  of  the  beam,  and  prevent 
it  from  going  too  deep  into  the  ground  or 
rising  out  of  it  while  the  plou^  is  ^ing 
on.  Hie  greatest  improvements  mtro- 
dnced  into  modem  ploughs  are  in  the 
shape  of  tiiie  mould-boiard,  or  tum-fufrow» 
of  which  we  shall  take  particular  notice, 
and  the  contrivances  for  regulating  the 
line  of  draught,  so  as  to  make  the  plougli 
go  at  an  equal  depth,  and  cut  off  a  re- 
gular slice  of  equal  breadth,  without  any 
^reat  force  being  applied  by  the  plough- 
man who  holds  uie  stilts. 

The  Hindu  plough  consists  of  a  slight 
beam,  often  without  any  coulter,  a  narrow 
share,  and  a  corresponding  stilt  The 
whole  is  of  wood,  slightiy  pointed  with 
iron.  It  is  so  light  that  a  man  can 
readily  carry  it  upon  his  shoulder.  When 
it  is  at  work  it  is  usually  drawn  by  a 
smi^  buf&lo,  and  sometimes  by  a  man  or 
a  woman.  This  instrument  is  intended 
merely  to  make  a  shallow  frurow  in  a 
very  ught  soil,  or  in  the  mud  produced 
by  irrigation  where  rice  is  cultivated. 
It  does  not  act  as  our  ploughs  do,  nor 
does  it  tum  over  a  regular  fimrow,  but  it 
acts  more  like  one  of  the  tines,  or  teeth, 
of  some  of  our  more  complicated  instrur- 
ments  called  cultivators  or  grubbers,  with 
which  the  earth  is  stirred  without  being 
turned  over. 

The  Chinese  plough  resembles  the 
Hindu  in  its  simplicity.  The  earth  ia 
turned  over  by  holding  the  instrument 
obliquely,  and  much  d^nds  on  the  art 
of  the  ploughman,  in  whose  hands  it  ia 
like  a  stout  shovel  pulled  through  the 
ground  bv  a  horse  or  ox.  The  sole  ia 
not  straight,  but  rounded  like  the  bottom, 
of  a  boaL  The  work  done  by  this  in- 
strument is  not  unlike  the  furrow  drawn 
in  the  sand  at  the  bottom  of  the  sea  when 
a  ship  drags  her  anchor. 

The  ploughs  in  use  in  different  coon- 
tries  in  Europe  have  undergone  little 
change  for  many  centuries;  it  is  only 
lately  that  anv  attempt  has  been  made  to 
varv  the  old  forms. 

The  Roman  plough,  such  as  is  described 
by  Virgil  in  the  *  Gieorgics'  (i.  169),  ia 
still  used  in  many  parts  of  France,  under 
the  name  of  Araire  Eomain,  It  consists 
of  a  beam  (temo),  a  body  (huris),  a  share 


|Digitized  by  VjOOQ IC 


PLOUGH. 


[    281    ] 


FLOUOH. 


(oMKr),  and  a  handle  or  stilt  (itiva), 
llie  <moe  of  the  turn-furrow  is  performed 
hy  two  pieces  of  wood  about  six  inehes 
king  prcjecting  ohtiqnely  upwards,  and 
ipery  property  called  teeth  {dmtaliaX 
EV(^Fig.  1).  The  soie  of  ^  plou^ 
AB  has  two  pieces  of  wood  CG  and  DH 


fiz«d  to  it  on  each  side,  filming  an  acute 
angle  with  i1^  in  wMch  the  teeth  are  in- 
serted. This  exactly  answers  the  descrip- 
tion of  Virgil,  **  Duplici  aptantur  deotam 
dorso"  (the  teeth  are  fitted  to  the  double 
back). 


Fig.  1. 


These  teeth  help  to  push  aside  the  earth 
to  the  right  and  left,  and  the  instrument 
resembles  what  is  called  a  moulding 
plough,  which  is  used  in  throwing  the 
sou  aside  against  young  plants  growing 
in  rows,  as  turnips,  potatoes,  ac.  A- 
chain  or  pole  connected  with  the  end  of 
the  beam  was  hooked  to  the  middle  of  the 
yoke  on  the  neck  of  the^  oxen,  and  thus 
the  plough  went  on  making  parallel  fur- 
rows, so  near  to  each  other  mat  the  pre- 
ceding furrow  was  partially  filled  with 
the  esulh  which  the  dentalia  pushed  aside. 
The  point  was  in  the  shape  of  the  head  of 
a  lance.  This  plough  might  suffice  in 
light  mellow  sous,  which  had  been  long 
in  cultivation  and  had  more  the  texture  of 
garden  mould  than  of  stubborn  clay. 

The  small  double  mould-board  plough, 
common  iu  other  parts  of  France,  is  evi- 
dentiy  taken  from  this.  The  teeth  not 
being  sufficientiy  strong,  a  slanting  board 
was  substituted  on  each  side,  and  wheels 
were  added,  to  diminish  the  labour  of  the 
ploughman.  The  stilt  renudned  the 
same  at  the  place  where  it  is  attached  to 
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the  plough,  but  higher  up  it  was  divided 
into  two,  like  a  fork,  for  the  convenience 
of  holding  it  with  both  hands.  This 
plough  acts  exactiy  like  the  other,  but  it 
is  stronger  and  better  adapted  for  heavier 
.  land.  Neither  of  them  goes  much  deeper 
than  four  or  five  inches,  leaving  shallow 
parallel  ridges,  in  which  the  seed  fidls, 
and  is  buried  by  light  wooden  harrows, 
which  are  drawn  over  the  land  after  sow- 
ing. This  is  an  imperfect  tillage,  the 
bottoms  of  the  fturows  being  only  par- 
tially stirred.  The  broad  fiat  share,  and 
the  single  mould-board  which  turns  the 
earth  completely  over,  after  lifting  it  up, 
is  a  &r  more  effectual  instrument,  and  has- 
been  adopted  wherever  agriculture  has 
made  any  improvement.  This  plough 
more  nearly  imitates  the  digging  witii  a 
spade;  and  the  more  perfect  the  imita> 
tions,  the  better  is  the  work. 

The  mould-board  of  a  modam  plough 
is  either  fixed  on  one  si  de,  or  made  so  as 
to  be  shifted  from  one  side  to  tiie  other. 
In  the  first  case  half  the  furrow-slices  lie 
on  (me  side  and  half  on  the  other,  and 
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there  is  of  necessity  a  double  fhrrow 
where  they  join.  When  it  is  denrable 
that  die  surface  should  be  quite  flat,  and 
the  Airrov-slices  all  in  one  direction,  the 
mould-board  must  be  shifted  at  eveij 
turn,  and  a  plough  which  admits  ol  this 
is  called  a  turn-wrest  plough. 

It  is  evident  that  the  mould-board  of  a 
turn-wrest  plough  must  be  so  constructed 
as  to  act  with  either  side  uppermost ;  it 
can  therefore  have  only  a  very  slight 
convexity  to  push  over  the  slice  cut  off 
by  the  coulter  and  share ;  and  a  consider- 

Fig, 
P 


able  force  is  lost  by  the  obliquity  of  the 
action  in  doing  so.  The  share  of  this 
plough  is  point^  like  a  lance,  or  presents 
a  flat  edge  like  a  broad  chisel,  according 
as  the  soil  is  light  or  heavy.  The  point 
of  the  coulter  is  placed  on  line  with  that 
side  of  the  point  which  is  nearest  to  the 
unploughed  land,  and  this  is  done  by 
means  of  a  piece  of  wood  AB  (^Fig,  3), 
which  presses  it  against  one  side  or  the 
other  of  llie  mortice  in  which  it  is  placed 
in  the  beam  CD,  by  changing  the  por- 
tion of  the  pieces  AB  to  the  other  ude  of 
3. 

E  B 


the  projection  E  on  the  beam,  and  press- 
ing the  head  of  the  coulter  F  to  the 
other  side.  The  mould-board  has  a  hook 
at  the  fore  part,  which  goes  into  a  staple 
in  the  side  of  the  fore-part  of  the  body  of 
the  plough  towards  the  preceding  fur- 
row :  a  piece  of  wood  on  the  inside  of 
the  mould-board  keeps  it  at  the  proper 
ande  with  the  line  of  the  sole. 

The  defect  of  this  plough  is  in  its 
weight  and  clumsiness  more  than  in  the 
shape  of  the  mould-board ;  for  when  it  is 
made  lighter,  it  is  not  so  bad  a  construe-' 
tion  as  appears  at  first  sight,  and  it  does 
its  work  very  neatly  in  heavy  loams  with 
a  dry  subsoil.  I^  instead  of  one  mould- 
board,  two  were  used  alternately,  of  a 
better  shape  for  turning  over  the  mrrow- 
slice,  this  plough  would  be  much  im- 
proved. 

The  form  of  the  turn-furrow  is  of  ma- 
terial importance,  for  on  this  depends  not 
only  the  perfection  of  the  work,  but  also 
the  lightness  of  the  draught  When  we 
follow  a  plough  working  in  a  mellow 
soil  which  slightly  adheres  to  the  ploup:h, 
we  often  perceive  that,  instead  of  being 
turned  aside,  the  earth  is  carried  for- 
ward, and  only  fells  off  when  the  accu- 
mulation of  it  becomes  heavy  enough  to 
overcome  the  adhesion.  It  does  not  slide 
off  from  the  mould-board  itself,  but  sepa- 
rates from  the  eardi  which  adheres  to 


the  latter ;  thus  showing  that  ^e  shape  is 
defective,  and  giving  good  hints  for  its 
improvement  But  as  the  same  plough 
will  sometimes  turn  over  the  same  earth 
better  when  it  is  either  drier  or  moister, 
it  is  very  difficult  to  determine,  by  expe- 
riment only,  what  may,  on  the  whole,  be 
the  best  shape.  A  little  reflection  and 
the  application  of  scientific  principles 
may  greatly  assist  us  here.  It  is  not 
sufficient  however  to  find,  the  curve 
which  will  make  the  plough  go  through 
the  ground  with  the  least  force.  The 
plough  must  also  ^rform  its  work  per- 
fectly, and  if  anything  is  to  be  sacrificed, 
it  is  better  to  employ  more  power  than 
to  plough  the  ground  badly.  After  hav- 
ing ascertsdned  the  mechanical  prin- 
ciples which  bear  on  the  working  of  the 
plough,  we  must  observe  its  action  care- 
fully, follow  the  plough  day  after  day,  in 
different  soils  and  different  weather,  and 
thus  we  may  be  led  to  observe  all  the 
circumstances  which  attend  its  operation, 
and  correct  any  mistakes  which  an  erro- 
neous theory  might  have  led  to. 

Many  attempts  have  been  made  to  as- 
certain the  exact  curve  which  the  tum- 
fiirrow  should  have  to  perform  the  work 
well  and  at  the  same  time  to  produce  the 
least  resistance.  The  difficulty  of  the 
problem  lies  in  determining  the  data,  or 
principles  on  which  the  investigation  is 
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a  simple  examination  of  the  motion  to  be 
produced  in  the  portion  of  earth  to  be 
turned,  which  we  call  the  furrow-slice. 
We  shall  suppose  this  separated  from  the 
adjacent  soil  by  the  vertical  cut  of  the 
coulter,  and  at  the  same  time  from  the 
subsoil  by  the  horizontal  cut  of  the  share ; 
a  section  of  the  slice,  by  a  plane  at  right 
angles  to  the  line  of  the  ploughing,  will 
be  a  parallelogram  A  B  D  C  (Fig.  6),  the 
depth  AC  being  the  thickness  of  the 
slice,  and  AB  its  width.  Confining  our 
attention  to  this  section  of  the  slice,  the 
object  is  to  move  it  from  its  position 
ABDC,  as  cut  off  by  the  coulter  ahd 
share,  to  that  ofVdfda^,  where  it  is  in- 
Fig.  6. 

c' 


founded ;  and  these  are  so  -various,  that  it 
is  not  surprising  that  no  very  satisfeictory 
conclusion  has  yet  been  obtained.  "We 
will  msJ^e  an  attempt  at  a  solution  fix)m 


D  6    6' 

clined  at  an  angle  of  45"  to  the  horizontal 
line ;  the  surface  A  B  (ft'  a!)  being  laid  on 
the  slice  previously  turned  over,  so  as  to 
bury  the  grass  or  weeds  which  might  be 
rooted  there,  exposing  the  roots  to  tiie 
sun  and  air.  The  more  uniformly  this 
motion  is  produced,  and  the  more  regu- 
larly the  successive  sections  follow  each 
other,  the  less  power  will  be  required  to 
turn  over  the  whole  slice.  The  motion 
of  C  D  round  the  point  D  must  therefore 
be  uniform.  If  the  turn-furrow  is  hori- 
zontal at  the  point  where  it  joins  the 
share,  and  of  the  same  width  as  the 
furrow-slice,  it  will  slide  under  the  slice ; 
and  if  the  vertical  sections  of  its  upper 
surface,  at  equal  distances  from  the  share, 
are  inclined  at  angles  regularly  increas- 
ing with  this  distance  till  it  arrives  at  the 
perpendicular,  the  turn-furrow  will,  as  it 
advances,  turn  the  slice  from  a  horizontal 
to  a  perpendicular  position ;  the  section 
of  it  will  then  be  Dca6.  The  inclination 
of  the  section  of  the  turn-furrow  must 
now  be  to  the  other  side,  forming  an  ob- 
tuse angle  with  the  section  of  Uie  sole, 
until  it  has  pushed  the  slice  over  at  the 
required  inclination  of  45°,  which  theory 
and  experience  have  shown  to  be  the 
best  adapted  to  expose  the  greatest  sur- 
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face  to  the  action  of  the  atmosphere, 
and  likewise  to  form  the  most  regnlar 
furrows  for  the  reception  of  the  seed, 
which  the  harrow  can  then  mostjreadily 
bury. 

The  surfkce  of  this  turn-fbrrow  is 
curved  in  the  form  of  the  spiral  thread  of 
a  screw,  such  as  would  be  generated  by  a 
line  moved  uniformly  forward  in  a  direc- 
tion at  right  angles  to  its  length,  while 
it  revolved  uniformly  round  one  of  its 
extremities.    This  surfkoe  is  easily  con- 


stmcted  mechanically  thus:  take  a  rect* 
angular  parallelogram  A  B  C  D  (Fia*  7) 
of  the  width  of  nine  inches,  or  as  wide  as 
the  intended  furrow,  and  of  a  lengtii 
equal  to  four  times  the  width.  Bisect 
BC  in  £  and  DC  in  F;  at  F  raise  a 
perpendicular  F  G  to  the  plane  of  the 
rectangle,  and  make  it  equal  to  C  E.  Join 
£  G  and  produce  it  to  K,  malting  F  K 
equal  to  F£.  Jom  KD.  Draw  fix>m 
everypoint  in  CD  lines  at  right  angles 
to  CD,  meeting  the  line  £ K  m  different 


points :  tiiese  lines  will  form  the  required  I  K  D  H,  which  is  the  inclination  at  which 
swftee.  The  Hne  KD  will  be  found  in-  the  fiirrow-slice  is  most  advantajgeously 
oiked  45°  to  the  horiicxn  at  the  angle  I  laid.    To  those  who  are   not  fimiliar 

Fiff.8. 


with  solid  ^ometry,  these  lines  may  be 
ea^ly  exhibited  by  means  of  a  wire  in- 
serted at  E  and  bent  at  a  richt  angle  at 
K,  insertii^  the  bent  portion  into  the 
board  ABCD  {Fig.  8)  at  D,  so  that  it 
dxall  be  inclined  45°  at  D,  lying  in  the 
direction  of  EK  in  Figs.  7  and  8.  Care 
must  be  taken  that  G  F  be  equal  to  C  £ 
and  ^rpendicular  to  the  board. 

It  is  evident  that,  as  the  plough  moves 
on,  a  particle  at  £  will  slide  Song  the 
hue  E  K,  become  at  G  perpendicular  to 
tiie  bottom  of  the  turn-furrow,  which 
should  be  parallel  to  the  sole,  and  at  K 
be  at  an  angle  of  45*'  with  that  line.  If 
the  slice  were  a  solid  substance,  this  line 
EK  would  be  all  that  is  required  to  turn 
it  in  its  proper  position ;  but  as  the  soil  is 
generally  loose,  and  would  crumble  to 
peces,  a  support  must  be  given  to  it  by  a 
surface  at  least  as  wide  as  the  slice. 
This  surfiice  is  generated  by  drawing 


lines  from  different  parts  of  D  C  aA  ri^ht 
angles  to  this  line,  and  meeting  the  line 
KE  (Fig.  9).  These  lines  will  be  at 
different  angles  to  the  horizon,  nearly 
horizontal  at  C,  where  the  fin  of  the 
point  begins  perpendicular  at  F,  and  at 
45°  beyond  it  at  D.  The  curve  thus  ge- 
nerated will  be  found  to  turn  over  soils  of 
a  moderate  tenacity  very  perfectiy.  If 
it  is  very  light,  the  surfece  may  be 
formed  by  arcs  of  drcles  with  a  consi- 
derable diameter,  the  concave  part  up- 
wards ;  if  it  is  very  tenadous,  the  convex 
part  of  the  arches  may  be  upwards.  Thus 
the  sur&ce  may  be  varied  without  altering 
the  fixed  line  EK.  The  annexed  figures 
(10, 11,12)  will  explain  this.  Thedistanoe 
of  the  perpendicular  F  G  firom  the  fin  of 
the  share  may  fdso  be  varied,  either  length- 
ening or  shortening  the  turn-furrow,  as 
experience  may  show  to  be  most  advan- 
tageous. 
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Horizontal  Plan  oftJie  Plough, 
Fig.  9. 


AB»  the  Sole.    C,  the  Fin.'  D  C,  the  bottom  of  the  Tara-Funow. 
Seetiont  if  the  three  different  turthfitrrows,  at  different  distances  from  the  heel. 
Fig.  10.  Fig,  11.  Fig,  12. 


J^ 


A  Dlongh  has  lately  been  constracted 
on  this  principle  by  Messrs.  Ransom  of 
Ipswich,  at  the  suggestion  of  the  writer 
of  this  article,  and  exhibited  at  the  meet- 
ing of  the  Royal  Agricultural  Society  of 
England,  held  at  Cambridge,  July  15, 
1840.  It  promises  to  realise  the  expecta- 
tions formed  of  it  In  soils  of  a  loose 
mellow  nature  it  answers  completely,  and 
doef  the  work  more  perfectly  than  any 
other  plough.  It  unites  the  parallelism 
of  the  sole  and  bottom  of  the  turn-furrow 
of  the  Flemish  plough  with  the  improved 
shape  of  the  tum-fSrrow.  By  adopting 
the  variations  in  the  shape  of  the  tum- 
fiuTow  which  we  have  suggested,  tiiis 
plough  may  be  adapted  to  any  soil,  and 
be  used  wim  or  without  wheels. 

Ploughs  were  formerly  made  of  wood, 
haying  those  parts  covered  with  iron 
where  the  greatest  friction  takes  place, 
the  share  and  coulter  only  being  of  iron ; 
but  in  consequence  of  the  greater  focility 
of  casting  iron  in  modem  times,  most  of 
the  parts  are  now  made  of  this  metal. 
The  beam  and  stilts  are  still  usually  of 
wood,  but  even  tiiese  are  now  sometimes 
made  of  wrought-iron.  The  advantages 
of  iron  are,  its  durability  and  the  smaller 
friction  it  occasions  when  once  polished 
by  use.  The  inconveniences  are,  the 
additional  weight  of  the  instrument  and 
consequent  greater  friction  of  the  sole. 


Recent  experiments  have  proved  this  to 
be  greater  than  was  senerally  suspected. 
A  great  improvement  nas  been  introduced 
by  making  tiie  points  of  the  shares  of 
cast-iron,  which,  by  a  mode  of  casting 
the  lower  sur&ce  on  a  plate  of  metal, 
makes  one  sur&ce  much  harder  than  the 
otiier;  and  as  the  softer  surface  wears 
more  rapidly,  a  sharp  edge  is  always 
preservea. 

The  difTerent  parts  of  a  plough  are 
now  usually  cast,  so  that  if  any  one  &ils 
or  wears  out,  it  can  be  instantly  replaced, 
by  moving  a  few  screws  or  bolts.  This 
is  a  very  great  saving  of  lime  and  ex- 
pense ;  for  before  this,  every  time  an  ac- 
cident lu^pened  to  any  part  of  the 
plough,  it  took  a  long  time  to  repair  it, 
and  in  the  mean  time  the  labour  was 
suspended,  of^  at  a  very  critical  time  of 
the  jear.  There  is  anotiier  advanta^  in 
having  the  essential  parts  of  cast-iron. 
If  any  particular  shape  has  been  once 
discovered  to  be  the  best  for  any  part, 
that  shape  is  preserved  without  deviation 
in  every  plough  made  on  the  same  pat- 
tern, and  with  respect  to  the  turn-furrow 
this  is  of  the  greatest  importance. 

The  stilts  of  the  plough  are  mostiy  of 
wood.  Where  the  soil  is  light  and 
crumbling,  without  stones,  as  in  Norfolk, 
a  single  mindle  or  stilt  is  sufficient ;  but 
where   some  force   is   occasionally  re- 
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quired  to  preyent  stones  or  other  ob- 
stacles from  taming  the  plough  out  of  its 
course,  two  stilts  are  most  conyenient, 
placed  at  a  more  obtuse  angle  with  the 
sole  of  the  plough. 

The  force  reouired  to  draw  a  ploueh 
depends  not  only  on  the  nature  of  me 
sou,  but  also  on  me  shape  of  the  plough, 
and  espedally  on  the  position  of  its 
different  parts  with  respect  to  each  other, 
so  that  they  do  not  counteract  eadi 
other. 

If  a  plough  were  drawn  in  the  direc- 
tion of  the  sole,  the  obliquity  of  the  tum- 
fhrrow  would  cause  it  to  turn  towards 
one  side,  and  it  would  require  a  consider- 
able folt^e  to  keep  it  straight  In  order 
to  preyent  this,  the  line  of  draught  is 
placed  at  an  anele,  which  yaries  with 
that  of  the  tum-ftirrow  and  the  force  re- 
quired to  push  the  furrow-slice  oyer.  To 
adjust  this  an^le,  so  as  to  cause  the 
plough  to  keep  m  the  intended  line,  there 
18  a  contriyance  at  the  end  of  the  beam 
to  change  the  position  of  the  ring  by 
which  me  plough  is  drawn  to  the  right 


or  left  of  the  line  of  the  beam,  and 
another  by  which  it  may  be  raised  or 
lowered.  In  most  ploughs  the  beam, 
haying  been  originally  set  at  a  small 
angle  with  the  sole  towards  the  right, 
has^  an  arch  of  wood  or  iron  at  the  end, 
as  in  the  annexed  Fig,  13.  An  iron^ 
shaped  as  in  Fig,  14,  ia  made  to  embrace 
Fig.  la. 


the  beam,  to  which  it  is  attached  by  a  pin 
(a),  round  which  it  turns  as  a  centre.  Ano- 
ther pin  (6)  passes  through  one  of  the 
holes  in  the  circular  end,  and  keeps  the 
iron  in  any  required  position  to  the  right 
or  left  of  me  Ime  of  the  beam.  The  end 
of  this  iron,  which  is  called  a  bridle,  has 
seyeral  projecting  hooks  in  the  oblong 


Fig,  14, 


a 


curye  which  terminates  it,  on  which  an 
iron  ring  is  hung  at  different  heights. 
By  these  oontriyances  the  plough  may 
be  drawn  from  a  point  on  either  side  of 
the  beam,  and  higher  or  lower  as  may  be 
required.  When  the  plough  is  found  to 
take  too  much  land,  as  ploughmen  say, 
that  is,  tends  to  increase  the  width  of  the 
slice  cut  off  by  the  coulter,  the  bridle  is 
shifted  to  the  left  by  moying  the  pin  (6) 
into  another  hole :  when  it  goes  out  rf  the 
land,  as  it  is  called,  that  is,  dimimshes 
the  width  of  the  furrow-slice,  the  pin  is 
moyed  a  hole  or  two  to  the  righ^  until 
the  plough  has  no  tendency  to  deyiate  to 
either  side.  If  it  inclines  to  rise  out  of 
the  ground,  the  ring  is  shifted  in  the  iron 


bridle  and  placed  in  a  hook  or  notch 
higher  up ;  if,  on  the  contrary,  it  dips  too- 
deep,  the  ring  is  hooked  lower.  Thus  a 
plough  may  be  made  to  go  straight  and 
at  a  re^ar  dq>th,  without  any  more 
force  being  applied  to  the  stilts  than  is 
required  to  counteract  inequalities  in  the 
land,  or  accidental  obstacles,  such  as 
stones  or  roots,  which  might  throw  the 
plou^  out  of  the  ground.  When  the 
soil  IS  of  unequal  texture,  it  is  useful  to 
haye  a  small  wheel  connected  with  the 
fore  part  of  the  beam,  so  as  to  preyent  its 
dipping  downwards,  which  would  require 
a  ^;reat  pressure  on  the  stilts  to  keep  the 
pomt  of  the  share  up,  and  thus  increase 
the  friction  of  the  sole  on  the  ground,  and 
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consequently  the  labour  of  the  horses. 
In  the  Rutland  and  Bedford  ploughs  two 
wheels  are  connected  with  the  beam,  one 
of  which  runs  in  the  ftirrow  to  the  right, 
and  the  other  on  the  unploughed  soil  to 
the  left.  When  the  plough  has  been 
well  adjusted,  and  the  larger  wheel  runs 
in  the  angle  of  the  furrow,  it  acts  as  a 
gauge  to  regulate  the  width  of  the  slice 


as  well  as  its  depth:  in  yery  uniform 
soils  without  stones,  the  plough,  when 
set  in  the  proper  direction,  will  make  a 
very  straight  and  even  furrow  parallel 
to  the  one  in  which  the  wheel  runs, 
without  any  person  holding  the  stilts  ( 
so  that  all  that  is  required  is  to  turn  the 
plough  at  the  end  of  each  furrow,  and  set 
it  into  the  proper  line  to  form  the  next. 
As  this  admits  of  a  very  correct  adjust- 
ment, no  unnecessary  force  is  required  to 
draw  the  plough :  and  hence  this  plough 
appears  to  be  the  easiest  for  the  horses ; 
and  if  the  wheels  are  not  very  heavy,  and 
the  plough  is  of  a  good  form,  it  certainly 
requires  less  power  to  move  it  than  many 
which  are  without  wheels ;  and  it  is  fer 
superior  to  the  old  clumsy  wheel-plough, 
the  beam  of  which  rests  on  a  heavy  car- 
riage, without  being  firmly  attached  to  it. 
This,  instead  of  lessening  the  draught, 
increases  it  by  all  the  pressure  of  the 
beam  upon  the  carriage,  besides  the 
weight  of  this  last  and  of  the  wheels. 
There  are  some  very  irregular  and  stony 
soils,  where  a  common  swing-plough  can 
scarcely  be  kept  steady  without  the  help 
of  wheels,  and  where  it  would  not  be  so 
convenient  to  have  the  beam  fixed  on 
the  wheels.  In  this  case  a  separate  car- 
riage is  necessary,  that  the  ploughman 
may  have  a  fUlcrum  on  which  he  can 
raise  his  plough,  or  turn  it  to  either  side 
to  avoid  any  considerable  stone  or  other 
obstacle.  As  a  general  rule,  it  may  be 
safely  asserted  ti^at  a  slight  but  strong 
swing-plough,  in  the  hands  of  a  clever 
ploughman, — with  one  wheel  in  parti- 
cular soils,  but,  in  general,  without  any 
wheel, — will  effect  its  purpose  with  the 
greatest  precision,  and  tiie  least  exertion 
of  the  horses  drawing  it  Theory  and 
practice  agree  in  this ;  and  if  any  experi- 
ments appear  to  throw  a  doubt  upon  it, 
we  shall  probably  find  some  circum- 
stances which  have  influenced  the  result, 
when  wheel-ploughs  have  appeared  to 
require  the  least  power  of  draught  But 
wheels  have  one  advantage — they  will 
enable  an  inferior  ploughman  to  make 
better  work  than  he  could  possibly  do 
without  them;  and  that  too  with  less 
labour  to  the  horses,  because,  from  his 
want  of  skill,  the  swing-plough  would  be 
continually  subject  to  sudden  deviations, 
u 
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MfBtring  him  to  vse  his  stren^  to 
eoontevaet  them;  and  each  exertioa  of 
the  ploughman  adds  to  the  labour  of  tlie 


ficHoe  interesting  experiments  haTe 
been  made  on  the  draught  of  different 
pbogfas  b^  Mr.  Handley,  late  M.P.  for 
Uieohishire,  and  Mr.  Pusey,  M*P.  for 
Serisshire,  which  are  detailed  in  the  third 
flod  foordi  nnmbers  of  the  Journal  of  the 
fioyal  Agricnltoral  Society. 

Without  entering  into  any  comparison 
€f  plonghs  differently  eonstmeted,  it  is 
erident  ihat  the  shape  of  the  plough 
nnst  vary  with  the  nature  of  the  soil 
which  it  is  to  turn  up.  A  light -soil  must 
\e  i^orelled  up ;  a  mellow  one  may  be 
tuned  over  with  any  kind  of  m(mld- 
board;  a  very  stiff  tenacious  soil  whidi 
ttlheres  to  any  surfiice  pressed  against  it, 
will  be  more  eaoly  turned  over  by  a  few 
^ints  of  contact  whidi  do  not  ailow  of 
adheaon.  Hence  the  point  and  tara- 
fbrrow  luive  been  made  of  all  imaginable 
ibapes,  aad  while  one  man  contends  for  a 
-wtry  concave  form,  another  will  admit  of 
BOtning  whidi  is  not  very  convex.  That 
vloogh  will  no  doubt  have  the  least 
ivaaght  whidi  is  best  suited  to  the  8(h1 
which  it  has  to  move.  The  lighter  Ike 
]^lough  is,  consistently  with  sufficient 
strength,  the  less  draught  it  requires,  all 
oAer  circumstances  remaining  the  same. 
lAgfatness  and  strength  combined  are 
eonsec^aently  great  advantages,  and  if  a 
very  light  plcra^  does  its  work  as  well 
as  a  heavier,  iktsre  can  be  no  doubt  that 
it  is  preferable.  Durabilitv  is  nothing 
compffired  with  the  saving  of  one  horse  in 
three :  it  is  dieaper  to  have  a  new  plough 
every  year  than  to  keq>  an  additioiml 
hQVse  all  the  year.  If  a  wooden  plou^ 
is  found  to  be  more  easily  moved  than  an 
mm  Q«e,  ibere  can  be  no  doubt  whidi 
ahoold  be  preferred. 

The  Flemish  |doi^  is  made  of  wood, 
ttid  is  very  light;  the  share  and  coulter 
onl^  are  of  iron,  beside^  a  thin  sheet 
of  iron  over  Ihe  mould-board,  which  is 
fliiaped  as  if  it  had  been  rolled  obliquely 
ever  a  cylinder,  a  shape  well  adapted  to 
eandy  soils.  <In  i^oughing  land  which  is 
more  or  less  mellow  and  crumbling,  the 
•gteait  object  is  to  bring  to  the  snr&ce 
that  portion  wtudi  has  lain  buried,  and 


has  not  served  to  nourish  the  preceding 
crop,  and  to  bury  that  which  has  pro- 
duced vegetation,  and  in  which  the  roots 
of  various  weeds  have  established  them- 
selves. When  manure  is  to  be  covered 
with  a  certain  depth  of  earth,  a  more 
compete  subversion  is  required,  in  order 
that  no  part  of  it  may  remain  uncovered. 
When  tiie  land  is  in  a  compact  state» 
from  the  roots  whidi  pervade  it,  and  it  is 
only  ploughed  onoe  to  prepare  it  for 
receiving  the  seed,  mudi  greater  nicety 
is  required  to  lay  the  slices  at  a  certain 
angle  so  as  to  leave  regular  lines  or  de- 
pressions in  which  the  seed  may  &11  and 
be  readily  covered  by  Ihe  harrows  which 
follow.  In  this  case  the  angle  of  45® 
is  found  to  be  the  most  convenient  at 
which  the  terow-sUces  may  be  hud 
against  one  anoter.  The  field  will  then 
lutve  the  i^pearanee  of  being  laid  in 
small  ridges  as  in  ^be  aonexed  figure,  alk 
^W'  17. 


towards  the  same  side  if  ploughed  with  a 
tunh-wrest  plough,  or  towards  a  middle 
line  if  a  plough  with  a  fixed  tum-furrow 
has  been  us^.  To  produce  this  regu- 
larity, the  end  of  the  turn-furrow  is  made 
to  press  on  the  slice  turned  over;  and 
some  ploughmen  fix  a  piece  of  wood  or 
iron  to  the  end  of  the  turn-furrow,  which 
makes  a  groove  in  the  iurrow-slisoe  at 
the  place  where  the  next  one  will  be 
laid  upon  it.  This  prevents  useless  opm- 
ings  between  the  slices.  It  adds  no  doidl>t 
to  the  draught,  but  it  makes  better  and 
neater  work. 

When  the  seed  is  to  be  dibbled  on  Hie 
sward,  which  is  reversed  by  a  single 
ploughing,  it  is  necessary  that  the  sod 
^oiud  be  completely  tnmed  over  and 
laid  flat  To  do  this,  and  at  Uie  aune 
time  to  bury  all  the  grass,  requires  l2ie 
fiirrows  to  he  very  equal  and  parallel;  "80 
that  when  a  roller  has  gone  over  Urn 
land,  it  is  perfectly  fiat,  without  any  in* 
terstices  betwe^i  the  slices  which  axe 
turned  over.  It  requires  a  good  phwgb* 
man  to  do  this  perfectly. 
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Wkea  closer-ley  or  old  gram  is 
ploughed  up,  it  is  dSfficolt  to  bury  all  the 
grass  which  grows  on  ike  edge  of  the 
fdioe;  and  if  it  remains  exposed,  it  will 
grow  and  increase  to  the  detriment  of  the 
com.  To  prevent  this,  a  wing  is  some- 
times added  to  &e  side  of  the  coulter,  a 
few  inches  from  the  point.  It  cuts  a 
SBuSl  horizontal  slice  off  "tibe  snrfiioe  be- 
fore iSbe  sod  is  turned  oyer,  and  this  fitlls 
into  the  bottom  of  the  furrow  and  ie 
buried  there.  The  coulter  with  such  a 
wing  is  called  a  skim-coult^,  because  it, 
as  it  were,  skims  the  «ur£ioe.  This  in- 
strument may  require  an  additional  horse 
to  be  put  to  the  plough  in  tenacious  soils, 
but  this  cannot  be  avoided.  There  is  no 
doubt  that  no  more  horses  should  be  put 
to  a  plough  than  can  do  the  work ;  but 
whatever  be  the  number  required,  the 
work  must  be  done  well.  There  is  no 
saving  in  doing  the  work  imperfectly. 
The  discussions  about  the  number  of 
horses  which  should  draw  a  plough  might 
easily  be  settled,  if  the  nature  of  the  soil 
were  sufficiently  taken  into  consideration. 
The  shape  of  the  plough  maf  make  some 
difference,  but  the  tenacity  of  the  soil 
miikes  a  much  greater.  It  is  however 
not  a  little  sur]]irisin^  that  there  should 
be  «o  little  variety  m  the  widtb  of  the 
furrows.  It  would  appear  as  if  there 
were  a  law  prohibiting  mrrows  less  than 
dght  inches  wide,  or  more  than  ten:  a 
furrow-slice  five  inches  wide  and  ten 
deep  requires  no  more  power  than  one 
ten  inches  wide  and  five  deep.  It  is  true 
that  a  plough  will  not  do  more  than  half 
an  acre  at  most  in  a  day  with  narrow 
furrows;  but  if  two  horses  will  do  this, 
and  two  ploughs  instead  of  one  be  used, 
with  one  man  and  two  horses  each,  an 
acre  will  be  ploughed  in  a  day  with  four 
horses  and  two  men,  which  is  the  number 
usually  employed,  when  tiie  fiirrows  are 
deep  and  nine  or  ten  inches  wide ;  but  the 
land  win  be  much  better  stirred,  and  hdd 
more  even.  The  Romans  ploughed  with 
deCT)  narrow  furrows,  and  varied  tiie 
width  purposely,  the  better  to  pulverise 
the  soil.  The  plough  need  not  be  nar- 
rower for  this  work ;  for  if  the  first  fur- 
row be  made  wide  enough,  the  plough 
can  deepen  it  by  a  second  turn  in  it,  and 
a  trench  is  formed  in  which  the  next 


slice  fidls,  and  is  pushed  aade  by 'tiie  lifl 
of  the  turn-furrows,  so  as  to  leave  aooter 
trendi  open  ten  indies  wide. 

Suppose  ABCD  (Fig,  16)  the  section 
of  the  first  wide  furrow,  and  a  slice 
AEFB  is  cut  off  the  solid  side  of  tiie  land 

Fig.  18. 

E       A        a       D 


half  tiie  width  of  tiie  trench ;  the  mould- 
board  pushes  this  earth,  after  it  has  bcaen 
turned  over, into  tite  spauoe  DCab,mBcAeA 
with  tiie  dotted  line,  and  in  doii^  so  bsate 
and  crumbles  it,  leaving  a  fife&  trendi 
abFE  equal  to  the  first,  and  so  the  whole 
fidd  may  be  ploughed  without  difficulty. 
In  nine  cases  out  of  ten,  where  the  soil 
is  properly  cultivated,  and  ploughed  in  a 
proper  state,  this  mode  of  ploughing 
would  be  found  a  great  improvement, 
and  equal  to  a  trench  ploughing,  or  sub- 
soil ]^oa^iing.  Where  the  &xms  «i« 
small  and  few  horses  are  k€|)t,  deq» 
ploughing  is  not  practicable  with  the 
usual  width  of  furrow ;  but  with  a  nar- 
row furrow,  the  land  may  be  moved  to  a 
very  great  depth  with  a  coi;ple  of  horses. 
The  plough  must  be  made  sharp  and 
narrow,  and  the  turn-furrow  not  much 
curved,  so  as  rather  to  push  tiie  earth 
aside  than  to  lift  it 

Very  Httie  attention  was  formerly  paid 
to  the  straightness  of  the  furrows.  It  was 
natural  to  follow  tiie  shape  of  the  boundaxy 
of  the  field,  which  was  seldom  stivtight; 
and  this  practice  increased  gradually  till 
no  straignt  furrow  was  to  be  seen ;  asd 
there  was  a  pr^dice,  if  not  a  superstition, 
in  fiivour  of  crooked  ridges.  Those  -who 
defended  them  with  the  least  vehemeno^ 
asserted  that  if  crooked  furrows  were  not 
better  than  the  straight,  the  differenee 
was  unimportant ;  but  no  curves  can  be 
laid  so  perfectiy  parallel  as  two  straight 
lines.  Every  deviation  Arom  paraUenm 
causes  a  defect  in  the  contact  of  the^slioe^ 
and  a  loss  of  force  by  the  obliquity  Of  the 
draught  A  superficial  observer  wooli 
u2 
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not  perceive  this,  but  minute  examina- 
tion proves  it  Hence  equal  and  straight 
fiuTows  are  a  sign  of  gocNl  ploughing. 

When  the  land  lies  on  a  dry  subsoil, 
and  no  more  moisture  remains  in  it,  after 
continued  rains,  than  is  useful  to  promote 
ve^tation,  it  may  be  ploughed  quite  flat 
Tms  may  be  done  by  a  plough  with 
a  moveable  turn-furrow,  or  by  ploughing 
in  a  continued  spiral  from  the  centre 
to  ihe  circumference,  or  the  reverse. 
In  this  case  straight  furrows  cannot  be 
made.  TTie  b€«t  way  is  to  draw  a  furrow 
the  whole  length  of  the  field  in  the  middle, 
and  plough  towards  this  from  both  sides. 
If  the  field  is  wide,  it  is  most  convenient 
to  plough  it  into  several  broad  stitches, 
ea<m  a  certain  number  of  perches  in 
breadth.  A  perch  (I6i  feet)  is  a  very  com- 
mon width  for  a  stitch,  and  convenient  to 
guide  the  sower  or  the  drilling-machine. 

Fig. 


But  on  moist  impervious  subsoils,  it 
is  necessary  to  lay  the  land  in  a  rounded 
form,  in  order  to  let  the  superfluous  water 
run  off  into  furrows,  from  which  it  is 
conducted  by  proper  channels  into  the 
ditches.  In  tnis  case  half  a  perch  is  a  com- 
mon width  for  each  stit6h,  or  laud,  as  it 
is  sometimes  called.  It  requires  some 
practice  to  lay  up  a  land  in  a  rounded 
form  from  a  flat  surface.  After  cross- 
ploughing  and  harrowing,  the  first  fiir- 
row  IS  drawn  wide  and  shallow,  and  the 
earth  is  thrown  upon  the  surface  to  the 
right :  when  the  plough  returns,  it  takes 
another  furrow  about  nine  or  ten  inches 
from  the  first,  laying  the  earth  or  furrow- 
slice  somewhat  obliquely  over  the  first 
At  the  next  turn  another  slice  is  laid, 
meeting  the  last  at  an  angle,  the  first 
slice  bemg  quite  covered  by  the  two  last 
This  now  forms  the  crown  of  the  ridge ; 

19. 


and  the  succeeding  slices  are  laid  ob- 
liquely, leaning  to  the  right  and  left,  till 
the  required  width  is  obtained.    Another 


land  is  now  begun  at  the  distance  of  a 
quarter  of  a  perch  from  the  last  fiirrow, 
and  laid  exactly  in  the  same  manner. 


Fig,  20. 


When  the  two  lands  meet,  the  interven- 
ing furrow,  which  had  been  purposely 
left  shallower,  is  deepened ;  and  there  is 
a  furrow  between  every  two  lands,  the 
bottom  of  which  is  considerably  below 
the  bottom  of  the  other  fUrrows.  When 
this  field  is  ploughed  again  after  harvest, 
the  work  is  reversed ;  the  furrow  between 
the  lands  is  filled  with  the  first  slice,  and 
another  is  placed  over  this,  which  now 
becomes  the  crown  of  the  land  to  be 
formed :  this  is  called  ploughing  crown 
and  furrow.  When  the  lands  are 
ploughed  towards  the  crown,  it  is  called 
^thering.  By  gathering  several  times 
in  succession,  the  soil  is  much  raised  at 
the  crown,  at  the  expense  of  the  sides. 


This  was  the  old  practice,  when  lands 
were  laid  very  wide  and  very  high ;  in 
common  fields,  the  land  or  stitch  was 
often  the  whole  width  of  the  possession, 
from  which  came  the  name  of  land.  In 
Scotland  they  are  called  rigs. 

One  of  the  most  useful  operations  in 
ploughing  land  is  to  cross  the  former  fur- 
rows, by  which  means  the  whole  soil  is 
much  more  completely  stirred;  and  if 
any  part  has  been  left  solid  without  being 
moved  by  the  plough-share,  which  is 
called  a  balk,  it  is  now  necessarily  moved. 
The  leaving  of  balks  is  a  great  fault,  and 
is  owing  to  the  sole  of  the  plough  being 
narrower  than  the  fiirrow-slice,  and  the 
wing  of  the  point  too  short,  or  to  the 


Digitized  by  VjOOQ IC 


PLOUGH. 


[  298    ] 


PLOUGH. 


ploughman  not  holding  his  plongh  up- 
right. The  share  should  cut  the  ground 
to  the  whole  width  of  the  ftirrow,  that 
no  roots  of  thistles,  docks,  or  other  larj^ 
weeds  may  escape  and  grow  up  again. 
The  Roman  authors  recommended  the 
nse  of  a  sharp  rod  or  stake  inserted  hori- 
zontally into  the  ground,  to  discover  if 
there  were  any  bdks,  which,  with  their 
ploughs,  must  have  been  often  left,  if  the 
ploughman  was  not  very  careM  to  make 
close  and  small  furrows.  Many  plough- 
men hold  the  plough  in  an  oblique  posi- 
tion ;  the  bottom  of  the  furrow  is  conse- 
quently not  level,  and  the  soil  is  not 
stirred  equally.  This  is  a  great  fault, 
especially  in  wet  ground ;  for  the  furrows 
thus  become  chamiels  in  which  the  water 
remains,  not  being  able  to  run  over  the 
inequalities  of  the  bottom.  It  is  of  no 
use  to  lay  the  surface  convex,  if  the  solid 
earth  below  lies  in  hollows  or  gutters. 
The  water  naturally  sinks  down  into  the 
newly-ploughed  land,  till  it  meets  the 
solid  bottom  which  the  plough  has  gone 
over ;  if  it  can  run  over  tWs  into  the 
deeper  furrows  between  the  stitches,  it 
evaporates  or  runs  off,  and  the  land  is 
left  dry,  and  so  consolidated  as  to  let  the 
water  run  along  the  surface  without  sink- 
ing to  any  depth;  but  if  the  bottom  is 
uneven,  it  remains  in  the  hollows,  and 
stagnates  there,  to  the  great  injury  of  the 
growing  crops. 

There^are  various  modes  of  ploughing 
land  when  it  is  intended  to  pulverise  and 
expose  it  to  the  sun  in  summer,  or  the 
frost  in  winter,  to  purify  and  fertilise  it 
To  expose  as  great  a  surface  as  possible, 
the  whole  field  is  laid  in  high  and  narrow 
rid^,  bringing  to  the  surface  all  the 
ferfile  portion  of  the  soil,  and  often  also 
a  portion  of  the  subsoil,  so  as  to  deepen 
the  productive  portion  and  give  more 
room  for  the  roots  to  spread  in.  The 
simplest  method  of  increasing  the  surface 
exposed,  when  the  land  is  first  broken  up 
from  pasture,  or  after  havine  been  some 
years  m  grass,  and  is  in  a  foul  state,  is 
called  ribbing.  The  plough  turns  up^  a 
slice,  which  it  lays  over  flat  on  the  adjoin- 
ing snr&ce.  It  does  not  cover .  this  with 
the  next  slice,  as  if  it  were  begging  the 
crown  of  a  stitch,  but  it  takes  another 
slice  at  some  distance,  and  then  one  paral- 


lel to  the  first,  likewise  laid  flat  on  the 
solid  part  When  the  whole  field  hay 
been  so  ploughed,  the  surface  consists  al- 
together of  ridges  and  Airrows ;  but  only 
half  the  surface  has  been  ploughed.  No 
grass  appears ;  if  it  has  been  well  done, 
the  unploughed  strips  being  covered  by 
the  slices  raised  by  the  sides  of  them,  the 
two  surfaces  with  grass  on  them  cover 
each  other.  It  is  left  in  this  state  till  the 
grass  is  rotten,  and  when  the  sod  is  broken 
to  pieces  by  heavy  di*ag-harrows,  the  land 
can  be  cross-ploughed  and  cleaned  or 
fallowed  in  dry  weather. 

There  is  another  mode  of  ridging,  when 
the  land  has  had  one  or  two  ploughings,. 
in  order  to  expose  it  to  the  frost  in  winter, 
and  to  mellow  it.  The  operation  is  some- 
what similar  to  ribbing,  but  after  the  first 
slice  is  turned  over,  another  is  added,  as 
deep  as  the  plough  can  be  made  to  go  so 
as  not  to  bring  up  the  subsoil ;  by  this 
means  the  whole  surjBace  is  laid  in  high 
ridges  and  deep  furrows ;  and  when  this 
ploughing  is  reversed,  in  spring,  the  soil 
which  has  been  exposed  to  the  frost  and 
wind  is  mixed  with  the  rest,  and  tends 
greatiy  to  mellow  it  This  is  an  excellent 
preparation  for  turnips,  if  the  land  has 
been  well  cleaned.  The  manure,  bein^ 
distributed  in  the  deep  furrows,  is  covered 
by  the  plough  right  and  left,  or  at  one 
operation  by  a  plough  with  a  turn-furrow 
on  each  side,  which  divides  the  ridge  and 
lays  half  of  it  in  each  contiguous  rarrow. 
This  plough  is  usually  called  a  double 
mould-board  plough,  and  is  extremely 
usefiil  in  many  operations  of  husbandry. 

In  order  to  save  hands  and  expedite 
the  tillage  of  the  land,  ploughs  have  been 
contrived  which  make  two  or  more  fUr- 
rows  at  once.  When  they  are  weU-con- 
structed,  they  are  very  usefiil  on  light 
soils.  If  it  is  not  required  to  go  deep, 
and  two  horses  can  draw  a  double  plougn, 
there  is  a  decided  saving  of  power ;  but 
if  it  requires  four  horses,  nothing  is 
gained.  The  double  ploughs  are  there- 
fore not  much  in  use.  But  there  are  in- 
struments which  cultivate  the  earth,  stir- 
ring and  pulverising  it  much  more  speed- 
ily than  tne  plough.  Some  of  these  will 
stir  the  ground  to  the  depth  of  seven  or 
eight  inches,  going  over  a  width  of  five 
or  six  feet  at  once.    Such  an  instrument. 
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is.  preferable  to  the  plough,  after  the 
ground  has  already  had  a  certain  degree 
of'sdrring,  and  is  become  mellow  and 
crambling;  but  to  break  up  pasture  or 
cldver-ley»  there  is  nothing  so  efficacious 
aa.  tibie  plough,  which  cuts  regular  slices 
and  lays  them  over,  so  that  ^1  the  grass 
shall  rot,  and  the  roots,  being  exposed  to 
the  air,  shall  decay«  and  thus  funush  food 
for  other  crops. 

The  instruments  which  have  been  in- 
vented to  save  the  time  and  labour  re- 
quired by  repeated  ploughings  are  very 
numerous.  Some  of  tlie  most  useful  have 
been  noticed  before.  [Abable  Land.] 
New  ones  are  daily  invented,  and  some 
are  supported  by  wheels,  which  render 
them  both  lifter  and  more  convenient. 
They  are  easily  raised  out  of  the  ground, 
when  not  intended  to  work,  and  the  depth 
to  which  they  are  let  down  is  more  easily 
regulated. 

Deep  ploughing  is  generally  acknow- 
ledged to  accord  with  the  best  husbandry^ 
ymiste  the  subsoil  is  dry  naturally,  or  has 


been  artificially  drained ;  but  some  i 
venience  may  arise  from  brin^g  a  bar 
ren  subsoil  to  the  sur&ee,  in  trenehs 
ploughing  by  two  ploughs  following  eadi 
other  in  the  same  ftirnxw.  Ithas  there- 
fore been  suggested  to  take  off  the  turn- 
furrow  from  the  plough  which  follows 
the  first,  so  as  to  stir  the  subsoil  without 
bringing  it  to  the  surface.  j]Arablb 
Land.]  This  idea  has  been  miproved- 
upon  by  constructing  a  subsoil-ploi:^  oT 
great  strength,  which  will  go  very  deep 
mto  the  ground  and  stir  the  subsoil  a  fbot 
or  more  below  the  bottom  of  the  usual 
fiirrow.  Mr.  Smith  of  Deanstone  has  in- 
vented one  made  entirely  of  iron,  and  Sir 
£.  Stracey  has  constructed  another  with 
a  small  wheel  in  front  very  strongly  put 
together,  although  the  beam  is  of  wood. 
It  is  of  somewhat  lighter  draught  than  Mt>. 
Smith's,  but  it  does  not  go  quite  so  dee^. 
This  plough  requires  four  horses  in  the 
most  favourable  soils,  and  six  in  tenaci* 
ous  clays,  to  keep  up  with  the  oommoo 
plough,  whieh  always  should  precede  it. 


Fiff.  21. 


Stracey's  Kackhealh  Plougli. 
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Somedmes  however  the  subsoil-plough 
211^  be  used  alone,  where  the  saHkoe  is 
already  mellow  amd  crumbling.  The 
f^are  of  each  of  these  plougl^  repre- 
6eiLt6d<m  page  404,  requires  littie  explana* 
tikm  when  the  purpose  for  wMeh  they  are 
loed' is  understood. 

Meiny  different  ploughs  have  be^  in- 
vcttted  for  the  purpose  of  saving  labour 
in  dhsuning  land.  As  they  all  cut  out  a- 
slice  fh)m  the  bottom  of  a  furrow  and 
raise  it  up  to  the  sur&ce  of  the  ground, 
they  are  of  little  use  in  crumbling  soils, 
aaid  in  the  noost  tenacious  require  the  as- 
sistimee  of  much  manual  labour  to  com- 
pfete  the  woi*.  They  act  on  the  principle 
<^the  carpenter's  tool  by  which  a  groove 
is  formed  in  the  edge  of  planks  or  deals, 
when  they  are  intended  to  be  joined 
ciosely  as-  in  a  fioor.  This  instrument 
is  also  called  a  plough ;  but  the  uniform 
tenadty  of  the  wood  allows  a  narrow 
dbiisd  to  cut  an  ev^i  regular  groove.  In 
the  dnoning-plongh  the  two  sides  of  the 
drain  are  to  be  out  obliquely  downwards 


and  the  bottom  scoq)ed  out  evenly*  Thmr 
plouf h  requires  to  be  often  adjuiied,  tad 
the  deep  farrows  to  be  kept  cleared  fhmi. 
loose  earth  by  means  of  spades  and  seoopb 
In  this  way  drains  may  be  made  ttom.  IS 
to  18  inches  deep,  in  which  loose  stones 
or  tiles  m«y  be  laid  to  form  a  chvmel  ibr 
the  water.  The  expense  is  mueh  le» 
than  when  the  drains  are  made  with  llie 
spade. 

When  grass-land  lies  low  and  wet  on 
a  veiy  tenacious  subsoil^  a  plough  is 
sometmies  used  which  consists  of  » 
cylinder  of  iron  pointed  at  one  end,  and 
connected  with  a  strong  beam  by  a  thick 
plate  of  iron,  winch  is  sharp  on  the  s^ 
nearest  the  point  of  the  cylinder,  aiKl  adt 
as  a  coulter.  This  instrument  is  forcibfy 
drawn  horizontally  through  the  stiff  snh^ 
soil  at  a  depth  of  12  to  18  inches,  so  a»  to 
leave  a  round  channel  like  a  pipe  where 
die  cylinder  has  passed.  This  hss  beeit 
called  a  mole-plough,  the  passage  mad« 
by  it  und^  ground  resemblmg  the  work- 
ings of  a  mole.    It  takes  six  horses  ts 


^^.23. 


Mi**.-^*^' 


%«i5t**r«^ 


Lambert's  Mole^Plough. 


dt«w  this  plough,  when  the  cylinder  is 
15  inches  under  the  sur&ce,  but  is  the 
most  easy  and  expeditious  means  of  tem- 
porarily draining  land.  It  can  only  be 
done  when  the  soil  is  moist  and  gives 
way  without  cracking,  but  at  that  time 
the  feet  of  the  horses  greatiy  dsonage  the 
snrfitce.  Iki  oonsequ^ice  of  iMs  a  wind- 
lass with  a  long  chain  has  been  invented. 
The  drum,  which  is  vertical,  and  round 
which  the  chain  is  coiled,  is  turned  by  a 
hfftv  who  walks  round  and  round,  while 
the  whole  apparatus  is  kept  in  its  place 
by  means  of  an  anchor  fixed  in  the  ground. 


It  draws  the  mole-plough  the  lengtb  of 
the  chain,  and  is  then  moved  forward  &a 
small  wheels  while  the  cluun  uncoils.  A» 
soon  as  the  chain  is  all  off  the  drum,  the 
anchor  is  refixed  and  the  operation  cob- 
tinues.  This  mode  of  draining  land  has^ 
now  been  almost  aitirely  superseded  by 
a  more  regular  and  permanent  system  oi 
draining  with  stones  or  tiles.  The  chaa* 
nels  made  by  the  mole-plough  are  very 
apt  to  fill  up  in  dry  weathnr ;  and  tber 
mole  takes  advanti^  of  a  roid^MiuiAr 
passage  to  work  in  it,  stopping  it  pii9^ 
posely  to  retain  water  and  to  fntti  ife» 
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nett  When  this  is  the  case,  the  water 
rises  to  the  surface  and  does  mach  harm. 
Nothing  but  a  fresh  application  of  the 
mole-ploogh  parallel  to  ihe  old  channels 
can  remedy  this  eviL 

Various  ploughs  have  been  constructed 
with  the  mtentiou  of  diminishing  the 
draught,  or  improving  the  form  of  the 
Jum-fiuTow ;  but  most  of  them  without 
much  regard  to  scientific  principles, 
merely  from  a  vague  notion  founded  on 
some  real  or  suppoMd  defect  in  the  ploughs 
in  common  use,  or  in  order  to  adapt  them 
to  particular  soils  and  situation.  It  would 
be  useless  to  take  notice  of  many  of  them, 
which  have  but  little  merit,  and  are  not 
generally  improved  of.  At  the  meeting 
of  the  Royal  Agricultural  Society  at 
Cambridge  in  1840,  Messrs.  Ransom,  of 
Ipswich,  exhibited  no  less  than  eighty- 
two  differently  constructed  ploughs,  giving 
an  excellent  opportuni^  to  those  who 
wished  to  compare  the  prmciples  on  which 
ihej  are  constructed,  and  the  manner  in 
which  these  principles  are  applied. 

POLLARDS  are  trees  which  have 
had  their  tops  repeatedly  cut  off  for  the 
sake  of  the  &gffot-wood,  which  is  used 
for  burning  and  heating  baker's  ovens. 
The  appearance  of  an  oM.  pollard  may, 
in  particular  situations,  be  thought  pic- 
turesque, but  nothing  can  be  more  un- 
sightly in  a  landscape  than  rows  of  pol- 
lajrds  bordering  every  inclosure,  as  is 
seen  in  some  countries.  It  is  only  in  the 
case  of  a  few  trees  of  quick  growth,  such 
as  willows  and  poplars,  that  there  is  a 
profit  in  making  pollards  of  them.  To 
have  oak,  ash,  and  elm  polled,  which  if 
left  to  grow  would  in  time  produce  va- 
luable timber,  is  a  very  great  loss  to  the 
proprietor  of  Ihe  land,  and  but  little 
profit  to  the  tenant.  Supposing  an  oak 
polled  when  twenty  years  old,  and  lopped 
every  ten  years  after,  there  will  be  seven 
loppings  only,  worth  a  few  shillings  each, 
II  the  first  century;  whereas  the  oak,  if 
jteft  to  acquire  the  age  of  one  hundred 
years,  would  have  afforded  excellent 
timber  for  ship-building,  and  produced 
five  times  as  much  money  as  all  the 
loppings  put  together.  It  is  usual  to 
allow  tenants  to  lop  such  trees  as  have 
been  lopped  before,  but  it  would  be  much  I 


more  profitable  to  all  parties  if  the  pol* 
lards  were  all  rooted  up,  and  a  few  tim- 
ber-trees planted  at  considerable  distances 
from  each  other  in  the  hedgerows.  Where 
wood  is  required  for  ftiel,  it  is  better  to 
plant  a  good  coppice  interspersed  with 
timber-trees;  and  if  this  be  done  judi* 
ciously  on  good  sound  land,  the  quantity 
taken  from  the  &rm  for  this  purpose 
will  be  as  profitable  as  if  it  had  been  kept 
in  cultivation.  Trees  are  oft;en  planted 
in  soils  which  are  not  worth  cultivating  ; 
and  hence  the  profit  from  a  good  coppice 
is  usually  underrated ;  but  if  the  damage 
done  to  the  land  by  the  roots  and  shade 
of  trees  be  taken  into  the  account,  it  will 
be  found  that  it  is  more  profitable  to  hare 
the  wood  growing  by  itself. 

On  the  margin  of  low  rivers  running 
through  marshy  grounds,  it  may  be  pro> 
fitable  to  plant  willows,  poplars,  and  other 
soft-wooded  and  rapidly-growing  trees,  in 
order  to  lop  them  at  stated  mtervals. 
Their  timber  would  be  of  littie  value  if 
they  were  left  in  their  natural  state ;  but 
being  lopped  every  seventh  year,  they 
produce  rods  and  uggots,  which  &re  rea- 
dily disposed  of.  Hence  the  common 
saying  that  "  a  willow  will  buy  a  horse 
before  an  oak  will  buy  the  saddle." 

To  manage  pollards  advantageously^, 
the  head  of  the  tree  should  be  cut  off  at 
a  moderate  height  while  the  tree  is 
young,  and  the  shoots  which  spring  from 
the  crown  must  be  frequenUy  cut  off  be- 
fore they  begin  to  branch  out  Thus  a 
good  head  is  formed,  throwing  out  many 
shoots,  which  may  then  be  left  to  prow 
till  they  are  of  a  useftd  size.  The  willow 
takes  root  so  readilv,  that  if  a  branch 
twelve  or  fourteen  feet  long  is  put  two 
feet  into  the  ground,  it  will  grow,  and 
form  a  tree  at  once,  which  after  a  few 
loppings  will  become  a  pollard. 

If  the  appearance  of  rows  of  pollards 
is  unsightiy,  the  cutting  the  side  branches 
of  trees  in  hedgerows,  leaving  only  a 
littie  tuft  at  the  top,  is  much  worse.  No 
branch  above  ten  feet  from  the  ground 
should  ever  be  permitted  to  be  cut  by  h 
tenant,  nor  the  top  of  any  tree  to  be  cut 
off  in  order  to  make  a  pollard  of  it,  and 
a  clause  to  that  effect,  with  a  severe 
i)enalty,  should  be  inserted  in  every 
lease. 
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POTATO  (Solanum  tuberosum,  lin.). 
The  circumstances  which  led  to  the  in- 
troduction of  this  valuable  yegetable  into 
the  system  of  British  husbandry  may  be 
thus  succinctly  stated: — 

Queen  Elizabeth,  in  1584,  granted  a 
patent  **  for  discoyering  and  planting  new 
countries  not  possessed  by  Christians;" 
and  under  this  sanction  some  ships,  prin- 
eipolly  equipped  by  Sir  Walter  Kaleigh, 
Bailed  with  him  to  America.  Thomas 
Harriott  (afterwards  known  as  a  mathe- 
matician), who  accompanied  the  adven- 
turous squadron,  transmitted  to  England 
the  description  of  a  plant  called  Openawk 
by  the  natives  of  that  part  of  North 
America  which  the  courtier-like  gallantry 
of  Raleigh  had  named  Virginia. 

Harriott  described  the  Openawk  as 
having  the  roots  round,  and  **haneing 
together  as  if  fixed  on  ropes,  and  good  for 
food,  either  boiled  or  roasted."  Gerarde, 
in  his  'Herbal,'  a  few  years  subsequentiy, 
distinguished  the  plant  by  a  plate ;  and 
not  onlj  confirmed  the  assertion  that  it 
was  an  mdigenous  production  of  Virginia, 
whence  he  himself  had  obtained  it,  but 
supplied  some  curious  details  of  its  qua^ 
lities,  and  of  the  various  modes  in  which 
it  may  be  dressed  for  the  table.  He 
especially  recommended  it  as  the  basis  of 
**  delicate  conserves  and  restorative  sweet- 
meats," with  the  assurance  that  its  flatu- 
lent effects  may  be  infallibly  corrected 
l^  having  the  roots  "eaten  sopped  in 
wine ;"  adding, "  to  give  them  the  greater 
grace  in  eating,  they  should  be  boiled 
with  prunes.'' 

The  honour  of  first  cultivating  the 
potato  in  Ireland,  where  it  has  so  long 
constituted  the  principal  food  of  the  pea- 
santry, has  been  attributed  to  the  grand- 
fother  of  Sir  Robert  Southwell,  president 
of  the  Royal  Society  of  London,  towards 
the  close  of  the  seventeenth  century.  Sir 
Robert's  statement  was  to  the  effect  that 
his  ancestor  had  obtained  some  roots  from 
Sir  Walter  Raleigh.  The  well-known 
story  of  Raleigh's  having  first  planted  the 
potato  in  his  garden  at  Youghal,  and  of 
the  disappointment  of  the  gardener  in 
antnmn  on  tasting  the  apples  of  the  **  &ae 
American  fruit,"  and  of  his  subsequent 
discovery  of  the  tubers,  when  he  was  de- 
fired  by  his  master  to  throw  oat  <'the 


useless    weeds,"  is   probably  authentio 
also. 

But  the  potato  had  been  known  in 
Spain  and  Portugal  at  an  earlier  period, 
and  it  is  from  the  latter  country  tnat  we 
most  directiy  derive  the  name  by  which  we 
know  it :  this  is  easily  shown.  Although 
the  natives  of  North/America  called  our 
plant  openawk,  those  of  the  south,  more 
particularly  the  inhabitants  of  the  moun* 
tains  of  Quito,  called  it  papas,  which  the 
Spaniards  corrupted  into  battata:  this^ 
again  their  neighbours  in  Portugal  soft- 
ened  into  ba-ta-ta  (da  terra),  to  which 
po-ta-to  is  a  very  close  approximation. 

The  potato  was  cultivated  in  Ireland 
long  before  its  introduction  into  Lanca- 
shire, which  was  owing  to  a  shipwreck, 
it  is  said,  at  North  Meols,  at  the  mouth 
of  the  Ribble,  where  the  mode  of  propa- 
gation still  maintains  pre-eminence,  and 
whence  the  culture  of  this  important 
plant  has  gradually  spread  through  every 
portion  of  Great  Britain. 

It  was  not,  however,  until  after  a  con* 
siderable  time  that  it  became  palatable,  * 
productive,  and  fiirinaceous,  or  admitted 
mto  the  course  of  field  husbandry.  It 
was  limited  to  the  garden  for  at  least  a 
century  and  a  half  after  it  was  first 
planted  at  Youghal,  and  it  was  not  until 
1732  cultivated  as  a  field  crop  in  Soot- 
land.  It  appears  (from  the  *  General 
Report  of  Sootiand*)  that  in  the  year 
1725-6  the  few  potato  plants  then  existing 
in  gardens  about  Edinburgh  were  left  in 
the  same  spot  6f  ground  from  year  to 
year,  as  recommended  by  Evelyn:  a  few 
tubers  were  perhaps  removed  for  use  in 
the  autumn,  and  the  parent  plants  were 
well  covered  with  litter,  to  save  them 
from  the  winter's  frost 

A  strange  objection  to  potatoes  was 
urged  by  the  Puritans,  who  denied  the 
lawfulness  of  mating  them,  because  they 
are  not  mentioned  in  the  Bible;  but 
whether  we  view  this  vegetable  with  re- 
ference to  its  adaptation  to  every  soil  and 
almost  eveiT  climate,  or  as  a  great  source 
of  food  and  nutritive  properties,  it  must 
be  ranked  among  the  best  gifts  of  Pro* 
vidence. 

Though  the  plant  may  be  propagated 

both  by  its  seed  and  tubers,  practical 

I  management  has  a)nfined  the  cultiyitioi^ 
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t»1lie  latter  mode,  except  for  the  purpoee 
of  n^i^  new  varieties  or  renewing  old 
ones*  l^ose  who  are  ooriovs  about  ya- 
rieties  (which  are  now  inmimerable),  can 
aimxjti  indefimtely  pamie  their  object; 
t»  the  seed  of  a  species,  the  red  i^le  fin^ 
enunple,  will  sport,  and  this  too  without 
Iqrbridi^g  (that  is,  without  the  admix- 
t«ne  of  its  seed  widi  that  of  may  other 
qieoie%  the  prodnoe  of  which  wonld  be 
hybrids)  into  numberless  varieties  of 
mm  md  coloui^— round,  flat,  obkmg;  red, 
pink,  blads,  white,  nixed,  and  purple,  of 
every  shade  and  coloor.  These,  imetfaer 
hybrids  ot  not,  are  reprodnced  through 
snooesnve  seMons  by  me.  tubers  alone,  if 
they  possess  those  qoalities  which  render 
them  desirable  for  continned  cnltivati<m, 
OBL<aoeoant  of  peculiar  adaptation  toeariy 
or  faile  seasons,  size,  predomiuance  of 
fkrina,  Sot,* 

TtoMt  mode  of  propagation  by  tubers 
eiliier  improves  oiose  qndities  or  gra- 
dually develops  objectionable  properties. 
Some  varieties  are  Iherefbre  permanently 
eMddished,  while  the  culture  of  otiiere  is 
etSmm  abandoned,  or,  if  continued,  it  is 
Imown  timt  tbase  varieties  revert  in  the 
OMne  of  a  ftiw  aenerations  to  the  nature 
ot  their  parent  kind,  and  therefore  cease 
t*oaastitnta  a  variety. 

In  tiie  vegetable  kingdom,  hybrid 
pteiits  have  not  tike  power  of  propagation 
bjrsved;  but  they  can  be  renaer^  repro- 
dnetive  by  badmng  and  graftii^^  or  by 
means  of  cuttings,  slips,  and  tvhwsi  and 
an  original  stock  comparatively  wortb- 
Im  may  be  higUy  improved  by  sudi 
nndes  cff  multiplication.  But  when  a 
Araier  ponesses  two  or  three  kinds  of 
dwided  excellence,  he  will  act  wisely  by 
not  encumbering  his  stores  with  too  many 
iwrteties,  w4iich  always  occasion  trouble 
aadr  confhsion  in  the  field  management 

In  order  tb  obtain  seed,  property  so 
ddled,  tiie  potato-apple,  whcm  perfectiy 
ripersheold  be  dried,  and  then  disengaged 
fhn  its  seed'  by  mbt^  with  the  hand. 

^'Bl.  Ssrgeret,  a  distiaguished  and  accurate 
Vcmcfa  MDMriBeotldist,  referred  to  in  the  *  Dte^ 
tionnaire  d' Agriculture,'  found  that  out  of  dOO 
^grigties  he  kid  not  one  exactly  like  the>ari|rtnal 
flop  ^rtiieh  they  were  raised  j  and  out  of  thi» 
gtyt  WMaber  h»  only  found  three  worth  per- 


The  seed  riioidd  be  preserved  in  a  dry 
place,  in  paper  ot  doth  bags,  until  tito' 
middle  <^  March  or  b^jinning  of  Afsri^ 
when  it  may  be  sown  in  wooden  boxes  m^ 
earthen  pans,  with  a  covering  of  kst^ 
than  hw  an  indi  of  well  pulverind 
earth.  The  vessds  ought  then  to  bf 
placed  in  hotbeds  of  mild  heat,  such  a»]S 
suited  to  tiie  rawing  of  half-hardy  ai^* 
nuals.  The  plants,  whfen  an  inch  hi^ 
dionld  be  pridied  out  into  other  vess^ 
and  placed  in  a  temperature  somewhat' 
lower  than  before,  to  inure  them  to  tiie 
external  ak,  to  whidi  they  should  be 
exposed  after  frosts  have  ceased.  These 
plants  should  be  put  out  in  drills  ^xteen 
mehes  apart*  and  with  the  intorrsd  of  aai 
inches  between  the  pknte  in  tiie  rowft. 
They  will  produce  tubers  in  the  fi^rst 
year,  and  these  mar  be  danted  in  thft' 
fi^wing  season  in  the  ordinary  way: 

For  very  eariy  crops^  such  as  those' 
whidi  the  ash-haived  and  walnut*le8v«d' 
kinds  in  particular  yield,  the  most  soe* 
cessfol  treatment  was  that  practised  by 
the  late  Mr.  Kni|^  president  of  tiw^ 
London  Horticultural  Soeiety,  from  th» 
course  of  'v^ioee  praotiee  we  give  th« 
foHowinK  details  of  instruction: — ^Drilk 
may  be  formed  in  a  warm  and  sfadtaed* 
situation  (and  in  tiie  directioB  of  norl- 
and seutii)  during  any  of  the  wintar 
mouths,  two  foet  apart,  and  seven  or  dgfat 
inches  deep.  Stable  dung,  half  decoi»- 
posed,.  diould  be  laid-  in  the  drills  and' 
combined:  with  the  earth  four  inehec 
downwards,  and  covered  witii  some  of 
the  mould,  which  had  been  thrown  osfr 
in  forming  the  driUs,  by  the  rake,  to 
witiun  four  inches  of  the  surfooe.  The- 
sets- uncut  are  then  to  be  placed,  with  tiie 
crown  eye  vtppermoat,  in  the  centre  oi 
the  furrow*  four  inches  from  each  othery 
and  to  be  covered  with  only  an  inch  of 
mould  at  first,  and  afterwards  witii  av 
oecasional  quantity  of  sifted  ashes,  until 
tiie  {dants  are  so  vigorous  and  advanoef 
as  to  require  tin  usiml  earthing,  of  whidb, 
howerer,  resy  Uttie  is  necessary.  Mr 
Kni^t  wed  leaves  as  a  liniug  at  tkm 
sides  of  the  drills  in  the  early  periodSy.ld 
preserve  as  much*warmth  as  possiblerMA 
better  to  guard  against  the  ^Eedr  of 
frost 

This  managemeot  alone  wSI  be  i 
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SBOOtnftil^  except  perhaps  in  yeij  tena- 
cioiis  clay-  soil,  in  which  the  rains  of 
wintBv  may  lodge  so  near  liie  fibres  of 
ibs  planti  as  to  destroy  ^tiem  altogether; 
bit  destruction  from  this  cause  ma^^ 
eiidly  be  abided  by  inereastnff  the  on- 
ffoti  depth  of  the  furrows  and  looseiiing 
tlM  bed-of  cky  bdow  with  the  qpade  to 
stub:  a  depth  as  will  allow  tiie  watw  to 
descend  ftom  the  sorfooe,  with  a  dndn 
iff  cany  it  off  altogether;  or  by  h^ing 
beiew  some  absorbent  matter,  saeh  as 
asbesi  ohalh^  or  calcareous  gtareL 

The  genoinadon  Gi  the  sets  may  be 
sfoedffirated-  by  a  little  mtaiaag^nent  pre- 
TPMMsly  to  tfaeii)  being  planted^  by  laying 
on  a  floor,  sprinMng  them  with, 
uatil  th^  bnd,  and  then  coverii^ 
■  with'  fineiy^ifted  mould.  It  this 
bedt»BS  in  December  or  eady  in  January, 
tile  sets,  witiistrong^sbooti^  may  be  takm 
iif^  in  February  (with  as  much  earth  as 
poMBble  adhering  to  them),  and  carefully 
plueed  in^tfae  dnlls  prepared  as  direoteo, 
and  ovv«f«d  inAi  welt-rolted  leaves  or 
enth  in  tbt  nme  way. 

Vt»-  marikettgardenent  it  is  a  great  ob- 
j«er  lo^iaise  tSe  enliest  ptrtatoes,  consi* 
dsfing  tiie  high  price  which^tiiey  obtain 
ibr  1iMB,'thoii^  m  theizrwasy  state  they 
SPB'  neither-  whideseme  nor  pidatable. 
Unit  in  earbr^  maturity  to  the  ash-^leaved 
9uk  wafatol-naved  are  tile  eaiiy  Msmly 
nd  eartyCfaampioA  and  Folds  seedling. 

The  best  soil  for  potatoes  generally  is 
thatwhich  is  idto^ethorfiresh  from  the 
alfete  of  kyv  or  which  lias>iiot  long  been 
tmikes^jxp:  land'wMchhaB  been  in  grass 
te  only  twaorlhree  7«ars  is  eanly  pre- 
paw^Jbr  the  principal  crop.  It  should 
be  as  de^y  ploQghed  as  possible  b^ore 
wiiMer^  smd  early  in  Marcdi  harrowed^ 
aodk  thoroug^y  oroB8-ploughed«  After 
lying  in  this  state  tor  two  or  Aoree  weds, 
it  SDDuld:  again  be  wfH  harrowed,  and 
verji  deeply  ploughed  twice,  without 
bmging  up  any  bad  sabstratom,  and  it 
wtiU  then  be  fir  for  the  reception  of  liie 
croib 

Tbe-  Boost  appnivied  modes  of  settins 
SRir as  follows: — Drills  should  be  fijrmed 
kii  tiie  well-pulyerised  ficM,  with  double 
boatiiigBf  of  the  plough,  in  order  to  haye 
llte-riiGndders  umform,  which  is  essential 
W  tfte*  oorrsetness  of  saooeediiig  opera- 


tions.  The  dung  is  then  to  be  euted' 
out,  and  diyided  by  the  carter  with  a 
dre^forh  as  his  horse  and  cart  maw 
forwards  (the  horse  walking  in  the  eentn 
of  three  drills  while  the  wheels  move  is 
the  odier  two),  in  such  quantities  m  can ' 
be  most  convaoientiy  shidcen  out  into  the 
drills  by  the  labourers  employed  W 
spread  it»  In  dry  weather  the  cartim^ 
does  no  injury,  and  this  method  is  wa^ 
yersal  in  ^tiand.  The  other  prindpid 
mode,  more  generally  pursued  in  Ireland? 
by  some  of  the  best  cultivators  (i  tlift 
potato,  is  to  cart  out  the  manure  befbi^ 
the  diiUs  are  formed,  in  rows  seven  o«^ 
eight  yards  i^iart,  and  to  supply  thedriUff 
from  the  heaps  as  the  pkogh  adyance^ 
in  ite  woric,  reserving  just  as  mneh  at  iv 
si^pposed  sufllcient  fbr  the  oonohiding- 
dnlls,  which  are  to  be  made  in  the  seo*^ 
tions  of  the  field  previoasly  occupied  hy 
the  rowsof  manure.  By  the  lifter  treatt- 
meat  the  manure  may  be  laid  oyer  tb^ 
set»^which  cannot  be  done  in  the  former 
case — and  tiiis  will  preserve  them  fronf 
being  displaced  or  crushed  bythefbetot 
the  hories  duringihe prooesfrof  ooyerin|f 
the  seed.  But^  against  this  adyantage^— 
which  is  net  inoonsidOTable— tiiere  i»  tiie 
inoomyemence  of  calculating  witii  preei^ 
sion  and  laying  aside  as  the  plon^  ad* 
vances  to  draw  the  last  drius^-^iHiew 
the  rows  had  stood — ^the  precise  comple- 
ment of  numure,  and  tiie  difficulty  to  tiw 
pkmghman  of  preserving  the  eacaelr 
breadth  in  those  orills. 

Some  avoid  any  perplexities  in  thonr 
refi;>eetB  by  ploughmg  in  the  manittisi 
tiiorou^y  before  driUii^,  and  either 
dropping  the  set  in  every  third  fimowv 
OP  rolhng  the  whole  manured  and 
ploughed  su&oe,  and  then  making  diiUsi 
Our  own  ezperienee  is  greatly  in  fiivoar 
oft  this  latter  mode,  when  the  fertiiising 
matter  is  abundant  and  of  the  short  descrip- 
tion which  freely  combines  with  the  sotl^ 
and  does  not  obstruct  the  plough  in  the 
subsequent  drilling.  The  lazy-bed  inv* 
thod  IS  so  generally  condenmed  that  any 
explanation  of  it  here  would  be  8iq«r» 
fluoust,  yet  in  undrained  bog^land,  or 
under  any  eironmslaaces  in  which  a  re^ 
dundancy  of  wetness  is  probable  in  tb» 
nntnmn,.as  on  low  marshy  lands,  or  stifi 
clay  soils  which,  have  no  suffic^ooit  in- 
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eUnatMm  to  carry  off  the  water,  and  are 
likely  to  be  saturated  with  moisture  in 
winter  from  want  of  dnunage,  the  lazy- 
bed  system  is  by  tar  the  safest  The 
deep  wide  furrows  at  each  dde  carry  off 
the  water,  or  at  least  remove  it  firom  the 
potato.  Thousands  of  tons  of  potatoes 
m  the  year  1839  were  utterly  lost  in 
Ireland,  being  drilled  in  flat  and  tena- 
cious lands,  which  would  have  escaped 
destruction  from  the  continued  rains  of 
that  season  if  drained  by  the  furrow  of 
the  lazy-bed.  Besides,  where  circum- 
stances preclude  the  practicability  of 
deep  ploughing,  the  lazy-bed  practice 
repeated  for  three  years  will  completely 
Sfmde-trench  the  entire  land,  and  thus 
cnect  an  important  benefit  not  otherwise 
attainable  by  the  humble  tiller  of  the 
SOU  who  has  no  teams  for  ploughing  it 
effectually.  Thus  local  or  national 
modes,  though  apparently  defective  to 
the  superficial  observer,  are  sometimes 
founded  upon  sound  principles,  and 
though  we  feel  disposed  to  exclude  the 
minute  details  of  what  is  only  defensible 
nnder  peculiar  circumstances  from  an 
essay  on  potato  culture  under  our  modem 
system,  we  protest  against  the  unquali- 
fied condemnation  of  a  method  which  is 
still  pursued  throughout  nearly  one  half 
of  Ireland. 

The  sets  (uncut,  for  reasons  to  be  yet 
assigned)  are  next  to  be  laid  down,  either 
nnder  or  over  the  manure,  at  the  average 
distance  of  sixteen  inches,  by  the  setters, 
who  move  in  a  retrograde  direction,  and 
are  provided  with  aprons  to  contain  the 
sets.  A  sufficient  number  of  men  is  in 
attendance  to  divide  the  manure  evenly 
in  the  drills ;  the  plough  also  is  in  the 
field  in  order  that  there  may  be  the  least 
possible  exposure  of  the  manure  and  sets 
to  the  sun  or  to  parchins  wind,  but  the 
plough  should  cover  me  sets  rather 
lightiy  in  clay  soil. 

The  roller  is  next  used  to  lay  an  even 
surface  to  the  brairding*  plants,  and  to 
fiicilitate  the  subsequent  progress  of  the 
paring  plough,  which  is  to  be  set  to  work 
when  the  stems  are  six  or  seven  inches 
high,  and  should  move  as  dose  to  the 
pumts  as  is  practicable  without  injuring 


*  A  Seotch  tenn  rignifying  <  shooting  out.* 


their  tender  fibres.  The  weeders  shoold 
then  hoe  the  plants  carefully,  and  imme- 
diately afterwards  (for  the  influence  of 
wind  or  hot  lur  on  the  roots  is  pemi* 
cious)  the  scufQler  or  drill-harrow  is  to 
follow,  in  order  to  clean  and  level  the  in- 
tervals, before  the  earthing  plough,  with 
either  double  or  single  mould-boi^  is  in- 
troduced to  apply  fresh  earth  to  the  stems. 

Such  is  the  method  of  earthing  uni- 
versally pursued  by  the  fanner  m  Ire- 
land and  Scotland,  but  in  England  tl^ 
hand-hoe  is  prindpally  used  for  destroy- 
ing weeds,  loosening  the  earth,  and 
moulding  the  plants ;  for  the  two  first  of 
these  operations  the  bean-hoe  (which 
cuts  about  six  inches  deep)  is  used,  and 
the  turnip-hoe  for  drawing  the  earth  to 
the  stems.  One  man  will  hoe  out  the 
weeds  and  loosen  the  soil  of  half  an  acre 
per  day,  and  the  subsequent  earthing  of 
the  same  quantity  is  also  executed  by 
one  man.  This  is  fiir  cheaper  than  horse- 
work,  and  it  does  no  injury  to  any  of  the 
stems,  and  makes  no  waste  land  at  the 
headriggs ;  and  where  the  earth  has  been 
perfectly  well  prepared  at  the  commence- 
ment, this  manual  husbandry  is  the  best 

If  this  system  be  found  most  effectual 
in  England,  where  the  wages  of  a  labourer 
are  2«.  a  day,  it  must  be  far  more  so  in 
Ireland,  where  -they  are  but  half  that 
amount,  and  where  practice  would  soon 

give  sufficient  dexterity  in  the  use  of  the 
oe. 

As  to  the  distance  between  the  driUs* 
due  regard  must  be  had  to  the  natural 
quality  of  the  soil  and  the  quantity  and 
description  of  manure  avaulable,  or  in 
other  words,  to  the  probable  luxuriance 
of  foliage.  Mr.  Knight,  aware  of  the 
necessitjT  of  allowing  room  in  proportion 
to  the  vigour  and  height  of  tne  plants, 
has  laid  down  an  exact  rule  thus : — "  The 
height  of  the  stems  being  three  feet,  the 
rows  ought  to  be  four  feet  apart:"  but  finr 
a  general  average,  thirty  inches  is  the 
best  distance.  As  to  excess  of  foliage 
we  are  certain  that  it  is  not  deurable,  for 
the  produce  of  tubers  is  not  always  in 
proportion  to  the  degree  of  foliage; 
under  high  and  rank  stems  there  it  often 
a  very  scanty  crop»  and  Mr.  Knight  is 
justified  by  experience  in  his  observatioi 
that  **  the  largest  produce  will  bcobtainei 
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from,  varieties  of  rather  earljr  habits  and 
rather  low  stature,  there  being  in  very 
tall  plants  much  time  lost  in  conveying 
the  nutriment  from  the  soil  to  the  leaves, 
and  consequently  strong  and  upright 
stems,  which  do  not  Ml  down  and  shade 
the  oUiers,  are  those  which  are  desirable. 

Two  more  earthings  are  usually  given, 
but  it  is  questionable  whether  even  one 
be  necessary  in  soil  of  average  depth, 
unless  there  be  a  veiy  wide  interval  be» 
tween  Uie  drills,  and  it  is  certain  that 
much  earthing  in  dry  and  shallow  soil  is 
injurious ;  for  by  withdrawing  the  earth 
fh)m  contiguity  to  the  fibres  which 
ramify  and  penetrate  &r  in  loose  soil, 
and  laying  it  on  the  head  of  the  drill, 
and^  in  the  high  ridgelet  form,  it  is  ap- 
plieil  where  it  is  useless  for  the  nourish- 
ment  of  the  tubers,  and  in  a  position  that 
fivours  the  rapid  escape  of  moisture, 
which  in  such  soil  it  ought  to  be  an 
object  to  retain.  In  deep  land,  more 
particularly  if  it  be  of  tenacious  (quality, 
the  fturrows  at  each  side  of  the  drill  will 
be  in  general  seasons  most  serviceable  as 
drains,  as  well  as  for  ftimishing  earth  to 
support  the  stems,  while  the  moisture 
Will  be  suffidently  retained  for  the  roots. 

Experiments*  have  led  to  the  inference 
that  in  soil  of  a  loose  porous  quality  there 
is  probably  a  greater  produce  by  not 
i^rdin^  any  (or  a  very  slight)  moulding, 
but  by  digging  instead  between  the  rows; 
for  deep  and  perfect  pulverization,  next 
to  an  adequate  allowance  of  rich  manure, 
is  the  main  cause  of  a  large  produce.  In 
proportion  to  the  deficiency  of  manure 
will  be  the  necessity  for  opening  the  soil 
beneath,  to  allow  the  fibres,  which  may 
be  distinctiy  traced  to  a  depth  incredible 
to  those  who  have  not  followed  their 
ramifications,  to  extract  all  the  nourish- 
ment which  the  subsoil  may  afford.  If 
there  be  an  abundance  of  nutriment 
above,  neither  tiie  necessity  nor  perhaps 
the  inclination  for  penetrating  deeply  can 
exist,  and  in  such  cases  the  operation  of 
earthing  by  the  plough,  as  long  as  it  can 
be  intinoduced  without  injury  to  the 
stems,  may  be  useful  in  many  ways,  but 
nnquestionably  by  guarding  them  fh>m 


•  See  Martin  DoyIe*8  •  Cyclopaedia  of  Practical 
Httsbaadry,'  page  373. 


the  effects  of  storm  in  expo9dd,  and  fix>m 
excessive  wetness  in  low  situations.  Be- 
sides, in  regulating  this  point,  regard 
should  alwavs  be  had  to  the  quality  of 
the  potato,  for  the  tubers  of  some  varie- 
ties have  a  tendency  to  push  to  the  sur- 
fisice,  while  others  tend  into  tiie  earth, 
and  therefore  require  a  different  treat- 
ment 

But  in  all  cases  the  earth  should  be 
rendered  as  loose  and  friable  as  possible, 
by  spade,  hoe,*  or  plough,  and  where 
labour  is  easily  commanded,  the  spade 
will  be  found  to  be  the  more  efficacious 
implement  in  the  first  course  of  treatment 
after  the  plants  are  well  up. 

Some  plant  one  or  two  sets  in  the 
centre  of  every  square  yard,  but  in  such 
cases  great  ana  continued  earthing,  until 
each  square  presents  the  form  of  a  pyrar 
mid,  is  contemplated ;  and  if  our  preced- 
ing remarks  be  correct,  this  treatment  is 
only  applicable  to  deep  and  retentive 
soils.  Great  returns  have  no  doubt  been 
thus  obtained,  but  by  this  mode  there  is 
the  least  possible  incorporation  of  the 
manure  with  the  soil. 

In  minute  husbandry,  such  as  that 
exemplified  in  labourers'  allotments, 
which  excludes  the  plough  altogether, 
the  ordinary  and  best  practice  is  to  lay 
the  sets  in  rows,  after  a  very  deep  winter 
digging,  marked  with  a  garden-line. 
The  workman  digs  precisely  as  in  a  ^- 
den-plot  for  cabl^iges :  he  clears  a  littie 
drill,  lays  the  sets  straight,  puts  a  suffi- 
ciency of  manure  over  them,  and  then 
covers  from  the  next  spit,  which  he  digs 
with  a  spade  or  a  three-pronged  fork 
flattened  at  the  ends,  levelling  and  pul- 
verising as  he  advances  to  the  distance 
at  which  he  again  puts  down  his  line 
and  forms  a  new  drill.  Thus  the  entire 
piece  is  thoroughly  loosened,  the  manure 
perfectiy  covert,  and  every  fiicility  given 
for  the  hand-hoeing  in  due  course. 

The  next  stage  of  the  potato  is  that  in 
which  it  blossoms.  It  hBS  been  recom- 
mended to  pludc  off  the  flowers.  Exces- 
dve  blossoming  is  no  doubt  injurious,  but 
experience  has  generally  proved  that  the 
extra  cost  is  hardly  defrayed  by  the  addi- 


*  That  kind  called  t^e  bean-hoe*  shaped  lik« 
an  adze. 
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tional  produce  obtained.    If  Hie  flowraiB 
'    «re  plucked  oS,  thej  thoold  be  nipped 
in  ve  esrly  budl 

When  the  crop  is  fniOj  ripe,  -wkitth  is 
indicated  by  <he  withering  of  tbe  staUcs, 
•nd  when  me  land  is  md  IStom  stoiieB, 
Inboarere,  in  the  pn^ortion  of  abent 
twenty  to  one  plough  (JaaAf  of  -  Aese  being 
usually  men,  and  the  remainder  women 
or  young  persons),  should  he  set  to  pull 
op  &e  stalks,  and  carefblty  coUcet  the 
tebers  which  laay  be  attached  to  them, 
hefere  the  plou^  proceeds  in  its  opeva- 
Hsm.  When  it  is  prepared  for  work,  the 
tten,  with  pnniffs  ftittened  at  the  eaetre- 
mit$r,  are  placed  at  sash.  diilMiees  from 
each  other  as  will  give  them  pn^er  time 
to  foric  out  the  potatoes  cleanly  for  the 
'udiers,  who  are  also  stationed  at  esaot 
iistanees  with  a  basket  between  every 
^Mdr,  into  whidi  tilejr  gatiier  tiie  potatoes. 
Tlie  common  swing-plough  may  be 
employed  in  three  wi^: — Fkst,  in 
*takmg  off  a  slice  from  each  side  of 
every  drill,  and  leaviiig  it  to  ihe  work- 
men to  open  out  the  centre  ynA.  their 
prongs ;  or  in  its  third  movement  it  may 
turn  up  this  centre,  under  which  the 
main  lx>dy  of  the  tubers  Ue,  which  is 
more  expeditiously  and  easily-done  if  the 
«arth  be  in  fit  condition.  Second,  a 
double  mould-board  plough  with  a  long 
-sa^  and  divested  of  its  coulter,  may  bi 
drawn  by  two  strong  horses  through  the 
centre  of  the  drills,  and  completely  under 
the^  level  of  the  tubers,  so  as  to  avdd  in- 
juring &em,  by  which  means  the  wotkr 
peopfe  win  be  kept  exoeedin^y  busy; 
and  if  the  land  be  in  good  friable  order, 
this  is  the  most  exp^tious  mode,  and 
provided  there  is  a  perfect  harrowing 
afterwards,  the  crop  will  be  taken  out 
with  sufficient  cleanliness,  lliird,  the 
crop  may  be  taken  up  by  prongs  or  long 
narrow  spades  without  ike  ploudh*  In 
wet  weather  this  more  tedious  but  Ar 
-falSer  method  is  fi:equently  adopted,  and  if 
'flie  drills  be  short  and  the  headriggs 
under  crop  also,  it  is  the  most  desrral^, 
effectual,  and  economical  mode.  In 
removing  the  produce  in  this  manner,  it 
is  obvious  that  the  number  of  gatherers 
-riMmld  be  mudi  lees  in  pro]^rtion  to  the 
'tten,  titan  under  the  other  circumstances, 
fhe  headriggs  should  evidently  be  the 


first  perti  of  tiie  field  ckarsd,  to  aiake  m 
tree  epajce  fi>r  the  {Roughs  in  the  boutiagi 
andforthe«arti. 

One  house  will  answer  for  thvee^sarte 
if  the  distance  of  deaught  to  the  pits  he 
short,  by  dnngii^  him  alternately  from 
anen^i^toa  fall,  oae,  but  this  oo^.^ 
plies  to  the  Scotch  anid  Iri^  efstem  of 
draught  by  single  carts  and  horses.  Tbe 
^pcnentl  mode  of  seonring  the  orop  in  jhIs 
in  the^eld  istiie  sa&st  In  making  the 
pits — ^improperly  so  termed,  fen*  the  base 
m  only  sank  a  &w  inches,  and  the  pota- 
toes are  raised  considerably  in  the  heaps 
— ^the  only  caution  to  be  observed  is  that 
furrows  should  be  cut  on  all  sides  to  jire- 
'vent  water  .from  lodging  or  penelratii^ 
inwardg,  and  that  1&  earth  timywn  ^ 
and  tover  tiiem  to  the  depth  of  four  or 
fi^e  inohes,  should  be  wdl  beaten  with 
spade  or  shovd  to  exclude  mmstiue  and 
fipost  The  potatO'^tBlks,  however  a{|ia- 
rentiy  dry,  should  never  be  laid  betweon 
tiie  potatoes  and  the  earth  in  these  aocu- 
mulatifma,  for  thu^  soon  ferment  and 
rc^  and  iiqiire  all  tiie  potatoes  in  contaot 
witii  them.  Straw  is  at  least  uselev. 
The  length  of  the  pit  depends  on  circom^ 
stances,  but  the  breadth  should  not  ex- 
ocedfijur  feet,  as  large  accumulations  are 
most  lial^  to  fermentations. 

Ilie  only  decided  disease  of  "tiie  potat^ 
besides  tiie  dry  rot,  is  'the  curl,'  whidh  is 
an  imperfect  fiarmation,  and  was  first 
gjeneraUy- observed  in  1764,  when  it  gaum 
rise  to  various  c(»ijectares  and  unprofit- 
able discussions:  the  cause  is  yet  un- 
known. One  thin^  however  is  clear,  that 
firom  a  crop  of  which  any  part  is  intended 
fer  seed,  aU  the  plants  affected  with  curl 
^ould  be  carefully  separated  before  the 
general  removal  c(»nmenGes.  The  di^ 
rot,  or  decay  of  the  set,  which  dirnqg  re- 
cent years  so  fearfiilhr  prevailed  in  many 
parts  of  tiie  United  Kingdom,  is  also  still 
unexplained  as  to  its  r^  cause,  though 
the  press  has  teemed  with  essays.and  vei^r 
plausible  theories  respecting  it  The 
seone  malady  was  remarked  for  mai^ 
years,  as  appears  by  the  *  Philosophical 
Transactions  of  the  Bath  Sodety,'  and 
we  have  reason  to  think,  in  seasons  simi- 
lar to  those  which  we  have  experienced 
in  latter  years.  The  set,  thoij^h  apn»a- 
rentiy  sound  when  planted,  has  dihcr 
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failed  to  gsnmmiie  at  all  aad  rotted 
swajfOT  has  feebly  aad  partially  thrown 
«nt  its  sickly  shoots.  The  most  contra- 
dictory causes  have  been  asdgned:  over- 
ripening  in  the  preceding  year;  under- 
ripening;  fermentation  in  me  pits;  fe]> 
mentation  of  the  set  in  the  ground  when 
placed  in  contact  with  hot  dung  (which 
IS.  utterly  absurd,  for  when  in  the  ground 
DO  injurious  fermentatiixi  can  arise) ;  veiy 
hot  weather,  ffreat  drought,  hot  sun,  cold 
parching  wind,  dry  and  heating  manure, 
sea-ware,  whidi  is  always  damp ;  exhaus- 
tion of  the  kind  from  a  long  course  of 
culture,  contradicted  by  many  instances 
in  which  it  a{q)ears  that  the  produee  of 
tiie  same  Tariety— for  instance  the  apple 
—rhas  been  successively  cidtiTat«l  during 
dxty-five  years  withcmt  anyfiiilure;  or 
the  loss  of  vitality  icom  prematm^eliy 


If  potatoes  have  fermented  in  their  ao- 
cunnlated  state,  they  would  bear  obvious 
evidence  of  it,  and  therefore  be  rejected. 
]Permentati<m  cannot  be  the  true  cause  in 
Cfeiy  or  even  the  majority  of  cases,  nor 
dees  the  fsdlure  probably  proceed  from 
insects  in  the  eyes,  as  has  be^i  suggested, 
f(»r  if  so,  it  is  difficult  to  account  for  the 
fiiet  tibat  sets  from  the  same  heap  planted 
at  one  part  of  the  day  have  totally  fitiled, 
while  others  put  into  the  ground  at  an- 
other have  pushed  forth  healtlQr  shoots. 
As  to  decay  in  the  land  from  the  con- 
tigui|y  of  fermenting  manure,  '*  How  is  it 
to  be  proved  that  the  pases  evolved  by 
fermenting  manure  can  mjure  the  sets? 
Fermenting  manures  would  rather  stimu- 
late by  t^ir  warmth,  and  excite  their 
growtn  by  the  aliment  which  their  essen- 
tial qualities,  carbon  and  ammonia,  supply 
to  plants.  Why  do  not  the  gaseous  ex- 
.halations  from  rank  and  fermaiting  hot- 
heds  destroy  the  tender  plants  which  are 
raised  in  them?"  (Doyle's  CycUpadiarf 
Practical  Musbandry,) 

The  same  causes  which  are  severally 
assigned  for  the  total  or  partial  &ilure  of 
the  potato  in  mimberless  mstaaees,  and  to 
a  most  distressing  extent  in  Irelazid,have 
existed  since  the  culture  of  the  potato 
ofHnmenced,  but  without  the  effects  de- 
plort'd,  which  have  only  prevailed  withm 
a  very  recent  space  of  time.  But  from 
Ihe  fi^equent  ana  searching  investigation 


of  the  subject  by  the  most  competent  Bad 
practical  men,  a  prev^itive  against  Ae 
fiulure  has  be«n  ascertained,  namely,  Hbfi 
planting  of  entire  tubers.  When  the  eot 
sets  have  £uled,  the  entire  tubers  have  re- 
sisted premature  decay ;  whether  it  ariseB 
from  atmospheric  influence  or  debility  «f 
c(mstitution,  or  fhnn  any  of  the  cob- 
ject»red  causes,.the  entire  tubers  resist 
these  noxious  influences,  and  germinate 
healthily  asEul  freely.  All  rqsorts  agvos 
on  this  point:  there  is  no  risk  m  this  caa^ 
if  the  tubers  be  sound  wluem  planted ;  mad 
it  may  be  added,  that  in  all  stages  of  their 
growth,  the  uncut  tubers  maintain  a  de- 
cided, superiority  and  yield  a  eorre^ond- 
ing  produce. 

The  ferina  of  the  potato,, properly §»- 
nnlated  and  dried,  is  sold  in  our  sho^  is 
tapioca,  to  which  it  bears  the  closest  «re- 
45emblanee  both  in  appearance  and . essen- 
tial properties.  For  confectionary  the 
flour  is  so  delicately  white,  and  it  is  so 
digestible  and  nutntious,  tiiat  it  ought 
to  be  in  more  general  use,  among  Ih^e 
children  of  the  poor  especially,  in  the 
winter  ceason,  when  they  so  rarely  enjoy 
the  luxury  of  milk ;  and  the  cost  is  not 
more  than  a  sixth  or  seventh  of  the  price 
of  tapioca  or  arrow-root,  if  it  be  made  at 
home.  Few  housewives  are  ignorant  of 
the  method  of  obtaining  it  by  the  use  of  a 
common  hand^grater  and  sieve ;  but  £xr 
yielding  larger  supplies  some  macbmsi^ 
IS  ] 


POULTRY,  from  the  French  peulet. 
The  term  includes  all  the  domesticated 
birds  reared  for  the  taUe ;  fowls,  turk^f, 
geese,  ducks,  and  Guinea  fowls. 

Fowls, — "  The  strong  and  ambulatorial 
feet  of  the  gallinaceous  birds  adaqptted 
to  the  region  where  they  chiefly  resort 
for  their  food  and  the  purposes  of  in- 
cubation ;  their  toes  and  nails  peculiasJ^ 
formed  for  scratching  up  the  grains  and 
seeds  which  constitute  the  main  part  of 
their  subsistence ;  their  short  wings  and 
the  weakness  of  thdr  pectoral  muacleSy 
which  cause  the  heaviness  of  their  flighty 
a  deficiency  which  is  counterbalance^  by 
the  strengm  of  those  musdes  of  the  thig^ 
and  legs  that  ccHitribute  to  their  powexs 
of  running;  their  gregarious,  and,  geen* 
rally  speaMng,  polygamous  habits;  the 
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teae  wifli  which  they  are  domesticated ; 
their  wholesome  flesh ;  together  with 
many  striking  peculiarities  in  their  ana- 
tomy, serve  equally  to  distinguish  them."* 

Some  foreign  yarieties  have  not  even 
the  rudiment  of  a  tail,  while  others  are 
^stinguished  hy  it.  The  game  cock, 
which  is  probably  a  native  of  India, 
though  for  many  centuries  established  in 
EngUnd,  has  an  unusual  length  of  roar, 
his  natural  weapon  of  combat  The 
flesh  of  this  vanety  is  delicately  white 
and  of  the  finest  flavour,  the  plumage 
brilliant,  and  the  form  symmetrical ;  but 
fh>m  their  pu^acious  temper,  there  is 
great  difficulty  in  rearing  even  those  of 
the  same  brood ;  and  for  companionship 
with  the  general  inmates  of  the  fowl- 
yard  they  are  very  exceptionable  for  the 
same  cause.  So  pugnacious  however  are 
the  males  of  almost  every  variety,  that 
they  will  spur  even  before  their  spurs  are 
grown.  For  the  natural  history  and  pe- 
culiarities of  the  various  varieties,  we  re- 
fer to  works  on  natural  history :  we  shall 
merely  notice  in  this  place  the  kinds 
suited  to  the  purposes  of  the  &rmer. 

The  best  breed  of  the  gallinaceous 
fowls  is  the  produce  of  the  Dorking  (Sur- 
rey) cock  and  the  common  dunghill  fowl. 
This  cross  is  larger  and  plumper,  and 
more  hardy  than  me  pure  Dorking,  with- 
out losing  delicacy  of  flavour  or  white- 
ness of  flesh. 

The  characteristics  of  the  pure  Dork- 
ing are,  that  it  is  white-feathered,  short- 
legged,  and  an  excellent  layer.  The  pe- 
culiarity of  this  established  variety,  which 
has  frequently  five  claws  perfectiy  arti- 
culated (with  sometimes  a  sixth  spring- 
ing laterally  from  the  fifth,  but  always 
imperfect),  is  well  known.  The  cross- 
ing with  the  Sussex  fowl  has  however 
greatly  diminished  the  monstrosity  in  the 
Surrey  pentadactylus  variety.  But  though 
the  true  Dorking,  which  is  white,  is  much 
esteemed,  that  colour  is  rare,  and  prized 
for  the  ornament  of  the  poultry-yard: 
speckled  colours  are  most  generally  seen 
with  the  higgler. 

The  Poland  breed,  which  is  black-fea- 
thered, with  white  topknots,  lays  well, 
and  is  highly  desirable  where  the  pro- 

*  Vigon,  *  Linnean  Transactions,'  p.  402. 


duction  of  eggs  for  the  table  is  the  prin- 
cipal object ;  but  they  seldom  sit,  though 
they  cannot  be  considered  long-legged. 

The  Chittagong,  or  Malay,  which  is  a 
very  large  Indian  variety,  is  generally 
long-legged,  with  yellow  body  and  coarse 
yellow  flesh.  Fanciers  used  to  like  them 
for  their  fine  appearance  and  their  large 
eggs ;  but  as  their  long  legs  incapacitate 
them  from  steady  sitting,  they  are  not 
general  favourites.  One  of  our  practical 
acquaintances  recommends  the  male  pro- 
duce of  the  Poland  and  Chittagong  as  a 
good  cross  with  the  common  dunghill 
hen,  as  their  progeny  will  sit. 

Parmentier  thus  describes  the  cock: — 

"  He  is  considered  to  have  every  re^ 
quisite  quality  when  he  is  of  a  good 
middling  size ;  when  he  carries  his  head 
high ;  has  a  quick  animated  look,  a  strong 
and  shrill  voice,  short  bill,  a  fine  red 
comb,  shining  as  if  varnished ;  watties  of 
a  large  size,  and  of  the  same  colour  as  the 
comb ;  the  breast  broad ;  the  wings  strong ; 
the  plumage  black,  or  of  an  obscure  red ; 
the  thighs  venr  muscular ;  the  legs  thick, 
and  fiunished  with  strong  spurs;  the 
claws  rather  bent,  and  sharply  pointed. 
He  ought  also  to  be  free  in  his  motions, 
to  crow  f5requentiy,  and  to  scratch  the 
ground  often  in  search  of  worms,  not 
so  much  for  himself  as  to  treat  his 
hens.  He  ought  withal  to  be  brisk, 
spirited,  ardent,  and  ready  in  caressing 
the  hens ;  quick  in  defending  them,  at- 
tentive in  soliciting  them  to  eat,  in  keep^ 
ing  them  together,  and  in  assembling 
them  at  night"  ♦ 

Those  who  intend  to  rear  fowls  or  any 
kind  of  poultry  on  a  large  scale,  should 
have  a  distinct  yard,  perfectly  sheltered, 
and  with  a  warm  aspect,  well  fenced, 
secure  from  thieves  and  vermin,  and  suf- 
ficiently inclined  to  be  always  dry,  and 
supplied  with  sand  or  ashes  for  the  cocks 
and  hens  to  roll  in,  an  operation  necessary 
to  disengage  their  feathers  from  vermin : 
running  water  should  be  especially  pro- 
vided ;  for  the  want  of  water,  of  which 
all  poultry  are  fond,  produces  constipa- 
tion of  the  bowels  and  inflammatory  dis- 
eases ;  and  for  geese  and  ducks,  bathing  is 


*  Translated  by  Mr.  Dickson,  author  of  aa 
excellent  work  on  poultry. 
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» indispensable  loxiuy.  A'  ooHtigcioiis 
fidd^is  also  necessary  for  free  exercise^  as 
in^l  aft  &r  the  sii|>ply  of  grabs  and  grafi» 
to  tlie  getse.  The  fowi^nse  should  be. 
dr^  -w^-^tiofed,  and  fronting  the  east  or 
ODiifli,  and,  if  practicable,  at  the  bade  of  a 
stove-or  stables ;  warmth  being  o(Midaciye 
t»  health  and  layin|^  thoii^>  extreme 
faeat.has  tiie  contrary  effect.  It  ^loold 
be  fiuvnthcd'With  two  small  lattice  wixn 
dem^  that  oan.be  op^ied  or  shot  at  ple»- 
SBre,  at  opposHe  ends^  for  v^idlation, 
wliidi  is  frequently  necessary ;  and  the 
^evcfacs  dionld  be  so  aerranged,  that  one 
n>w  Off  roosting  fowls  shoidd  not  be  di- 
ne^ above  ano&er. 

M*  Parmeiitier  ha»  shown'*'  by  what 
awaugement  a  honse  twenty  feet  long  and 
twelve  jfeet  wide  may  be  made  to  aecoob- 
liMMlaite  150  hens  at  roost.  The  pkm  is 
simply  this  : — the  first,  roosting-pereh 
(fodnoed^  little  at  the  u^er  angles  only, 
ftr  gaUinaceoos  fowla  cannot  ke^p  a  firm 
hold  on  perfeotlir  cylindrical  supporters) 
fiboidd'beidaieed  lengthways^  and  rest  on 
tressels  int  eaeh  end  wall,  sxx.  feet  from 
thefhmt  wall,  andataconrenient  hei^t, 
-wbaob.  mnst  depend  on  the  elevation  of 
the  house  from  the  floor,  which  should 
be  Ibrmed  of  some  weU  consolidated 
material  that  can  be  easily  swept  Ait^ 
o&ta  perch  should  be  fixed  ladder-ways 
(m^smlon)  above  this,  but  ten  indies 
xwuer  to  the  back  wall,  and  so  on,  until 
tfawe  are  four  of  these  perdies,  like  the 
steps  of  a  ladder  when  properly  inclined, 
bi^witii  a  sufficient  diatanee  between  the 
w«ll  and  the  upper  one  to  allow  the 
pefaltiy-maid  to  ^nd  convemeutly  upon 
when  she  has  oceaiioB  to  examine  the 
neat^  ^diich^  it  is  h^  duty  to  do  every 
dky  at  least  once,  and  in  the  forenoon. 
The  higlKst  of  these  ^nd  can  reach  by 
standing  on  a  stool  or  step-ladder.  By 
tfada  contrivance  the  hens,  wh^i  dearous 
<^' reaching  the  nests,  have  no  occasion,  to 
fly;  but  mer^y  to  pass  fnun  one  stick  to 
another.  If  the  size  and  form  of  the 
heBBO  permit,  a  nmilar  coBStmstion  may 
be  madd  on  the  (^posite  side,  care  b^ng 
taken  to  leave  an  onen  ^ace  in  the 
middle  ofi;l]»  room,  ana  a  sufficiently  wide 
passage  for  the  attendant  to  pass  along 


•*  DistioDiiaire  d^AgricultoM** 


the  walls.  It  is  not  at  all  required  ttt 
have  as  many  nests  as  hens,  because  ihey, 
have  not  all  occasion  to  occupy  them  aC 
the  same  time;  and  be»des,  they  are.  8» 
fu  from  having  a  repugnance  to  lay  i» 
a  oonmion  receptsde,  that  the  sight  c£ 
acn  egg  stimulates  them  to  Imr.  It  i» 
however  true  that  the  most  secmded'  and 
darkest  nests  are  those  which  tibe  heim 
pref^. 

The  ne^,  if  built*  into  the  wall,  are  in 
tiers  from  the  bottom  to  tiie  topi,  the 
lowest  being  abost  three  feet  ftom  the 
ground,  and  a  foot  square.  If  the  laywg^ 
chamlx^  consist  of  wooden  boxes,  they" 
are  usually  furoished  with  a  le<^e,  wfaidk 
is  very  ocmv^iient  for  the  l»^s  when> 
rising. 

Bat  the  best  receptacles  for  the  eggs  are 
those  oi  basket-work,  asthey  are  cool  in^ 
summer,  and  can  easily  be  removed  and; 
washed.  Theyoaghtto  be  fitttenednot 
directly  to  thie  wall^  as  is  ^eiierally  the 
case,  but  to  boards  fixed  in<  it  by  hooks,. 
weH  clinched,  and  with  a  little  roof  to 
cover  the  rows  of  baskets.  Tliey  will 
thus  be  isolated,  to  the  great  satis&ctiock 
of  the  hen,  which  delights  in  the  absence 
of  all  disturbing  influences  when  laying^; 
All  the  nmges  of  nests  should  be  placed 
cheqne-wise,  in  order  that  the  inmates, 
when  coming  out^  may  not  startle  those 
immediatdy  und^:  those  designed  for 
hatching  should  be  net^  the  ground, 
(where  instinet  teaches  the  hen  to  choose 
her  seat^,  and  so  arranged  that  tfat  bene 
can  easily  ei^r  them  with(»it  disturbing 
the  eggs. 

Wheaten  or  rye  sti»w  is  the  most  ap- 
proved material  for  the  bedding^  being 
cooler  than  hay:  the  hens  are  sometimes 
so  tortured  by  lioe  as  to  fi>rsake  their 
nests  alt(^tiier,  in  an.  agony  of  restless-^ 
ness.  A  Dorking  housewife  has  assm^- 
us  that  she  once  lost  an  entire  clutch^ 
from  having,  as  she  believes,  given  a  bed 
of  hay-seeds  to  her  sitting  hen.  The 
chicks  were  all  ^ued  to  the  shells,, and 
thus  destroyed,  owing,  as  she  thinks,  to 
the  high  temperature  oeoasioned  by  the 
fermenting  seeds. 

For  all  purposes  two  cocks  in  a  good- 
run  are  considered  in  the  poultry  ooun> 
ties  contiguous  to  London  as  sufficient' 
for  twelve  or  fburteen  hens^  but  in  Frsmee 
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they  allow  twenty  mistresses  to  each 
cock,  which  no  doabt  is  on  account  of  the 
higher  temperature  there.  In  a  confined 
jvm,  five  hens  are  sufficient  for  one  cock 
in  our  cold  country,  and  a  double  set  will 
not  answer  in  very  limited  space.  When 
there  are  two  or  more  cocks,  care  should 
be  taken  not  to  have  them  of  equal  age 
or  size,  for  in  this  case  they  are  alwa3rs 
jealous  and  quarrelsome;  if  one  is  de- 
cidedly ascendant,  the  other  will  never 
presume  to  dispute  with  him.  It  will  be 
judicious  also  to  avoid  the  introduction  or 
changing  of  cocks  in  the  breeding  season, 
for  the  hens  require  constant  intercourse 
with  them,  and  several  da3r8  fre<^uently 
elapse  before  they  become  ftmiliarised 
witn  a  stranger.  The  best  way  is  to 
bring  in  the  new  cock  in  the  sunmier, 
either  as  a  chick,  or  late  in  the  year  in 
the  moulting  season,  when  he  will  not 
take  too  much  notice  of  the  hens.  As  a 
general  rule  it  would  be  well  to  have  one 
a  yearling  and  the  other  a  year  older.  In 
the  third  year,  the  cock,  who  then  be- 
comes lazy  and  excessively  jealous,  should 
bekiUed. 

In  order  to  have  the  earliest  chickens, 
hens  should  be  induced  to  sit  in  October, 
which  they  may  do  if  they  have  moulted 
early.  By  attention  in  this  particular, 
chickens  can  be  brought  to  the  market  at 
Christmas.  But  the  object  should  be  in 
general  to  set  the  eggs  as  soon  as  possible 
after  Christmas,  in  order  to  have  chickens 
with  the  forced  asparagus  in  March, 
when  they  are  worth  m  Ixmdon  from  7». 
to  10«.  a  couple. 

In  selecting  eggs  for  hatching,  care 
should  be  taken  that  they  are  not  at  the 
utmost  more  than  a  month  old,  but  their 
condition  for  hatching  will  gready  de- 
pend upon  the  temperature  of  the  weather : 
vitality  continues  longest  when  the  air  is 
cool. 

It  has  been  asserted  that  the  future 
sex  of  the  bird  is  indicated  by  the  shape 
of  the  egg ;  the  round  producing  the  fe- 
male, and  the  oblong  the  male.  But  this 
is  contradicted,  and,  we  believe,  with 
suffident  reason,  and  it  is  impossible  not 
only  to  foretell  the  sex,  but  even  to  ascer- 
tain whether  the  egg  be  fecundated.  This 
however  is  certain,  that  if  the  air-bag  (at 
the  obtuse  end),  which  has  been  mistaken 


for  the  germ,  and  the  purpose  of  which  is 
to  oxygenate  *  the  blood  of  the  chick,  be 
perforated  even  in  the  least  conceivable 
deffree,  the  generating  power  is  lost  alto- 
gether. Those  eggs  only  which  have  bec»i 
fecundated  bv  the  male  are  possessed  of  the 
vital  principle.  The  number  of  eggs  for 
a  hen  should  not  exceed  sixteen,  as  she 
cannot  impart  the  necessary  warmth  to 
more.  It  is  by  no  means  unconmion  witii 
experienced  breeders  to  place  two  hens 
on  the  same  day  on  their  respective  eggs, 
and  then  on  the  twenty-first  day,  -^mm 
the  broods  are  out,  to  give  the  maternal 
charge  of  both  to  one  of  me  hens,  removing 
the  other  to  another  set  of  eggs,  which,  S 
she  be  a  steady  setter,  she  will  hatch  as 
in  the  first  instance.  This  however  must 
be  deemed  a  cruelty,  though  some  hens 
would  instinctively  continue  to  sit  until 
death.  They  would  however  become  sa 
attenuated  by  continued  sitting,  as  to  lose 
the  power  of  communicating  to  the  eggs 
the  necessary  degree  of  warmth.  The 
practice  of  the  Surrey  breeders  is  to  feed 
the  hen  on  oats  while  sitting,  as  less  sti- 
mulating than  barley,  which  they  give  to 
the  laying  hens  on  account  of  this  very 
quality. 

Some  fenders  use  artificial  mothers* 
which  effect  the  purpose  of  imparting  the 
necessary  heat  to  the  young  chicks  after 
birth,  when  there  is  no  natural  mother 
nor  a  trained  capon  to  brood  them.  These 
artificial  mothers — as  used  by  Mr.  Mou- 
bray,  and  described  by  him — are  boxes 
lined  throughout  with  wool.  He  recom- 
mends that  a  curtain  of  flannel  shoidd  be 
suspended  over  the  opening  of  the  box  for 
the  exclusion  of  cold  air. 

Mr.  Young  states  that  *'  five  broods  may 
at  once  be  dierished  under  an  artificial 
mother.  This  mother  may  be  framed  of 
a  board  ten  inches  broad  and  fifteen  inches 
long,  resting  on  two  legs  in  front,  twa 
inches  in  height,  and  on  two  props  be- 
hind, two  inches  also  in  height  The 
board  must  be  perforated  with  many 
small  gimlet-holes,  for  the  escape  of  the 
heated  air,  and  lined  \nth  lamb's  skin 
dressed  with  the  wool  on,  and  the  woolly 
side   is   to  come  In    contact  with  the 


•  Sec  the  •  Domestic  Habits  of  Birds*  in  tiM 
'  Libntry  of  EntertaiDing  Knowlsdge,'  p.  lift. 
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ehickens.  Over  three  of  these  mothers 
a  wicker  basket  is  to  be  placed  for  the 
protection  of  the  chickens,  four  feet  long, 
two  feet  broad,  and  fourteen  inches  high, 
with  a  lid  open,  a  wooden  sliding  bottom 
to  draw  out  for  cleaning,  and  a  long  nar- 
row trough  along  the  front,  resting  on 
two  veiT  low  stools,  for  holding  meir 
food.  Perches  are  to  be  fixed  in  the 
basket  for  the  more  advanced  to  roost  on. 
A  flannel  curtain  is  to  be  placed  in  front, 
and  at  both  ends  of  the  mothers,  for  the 
chickens  to  run  under,  from  which  they 
soon  learn  to  push  outwards  and  inwards. 
These  mothers,  with  the  wicker  baskets 
over  them,  are  to  be  placed  against  a  hot 
wall,  at  the  back  of  the  kitchen  fire,  or  in 
any  other  warm  situation  where  the  heat 
shall  not  exceed  80  degrees  of  Fahren- 
heit 

"  When  the  chickens  are  a  week  old, 
they  are  to  be  carried  with  the  mother  to 
a  grass-plat  for  feeding,  and  kept  warm 
by  a  tin  tube  filled  with  hot  water,  which 
will  continue  snfiicientiy  warm  for  about 
three  hourd,  when  the  hot  water  is  to  be 
renewed.  Towards  the  evening  the  mo- 
thers are  to  be  again  placed  against  the 
hot  waU." 

The  artificial  mother,  however,  is  only 
a  mechanical  house  for  chicks  already 
hatched ;  but  the  process  of  bringing  the 
embryo  of  organised  life  in  the  egg 
through  all  the  stages  of  the  vital  prin- 
ciple until  it  becomes  matured,  by  means 
of  heated  ovens,  has  been  long  and  suc- 
cessfiilly  practised  in  Egypt 

These^  ovens,  which  are  constructed 
with  bricks,  are  about  nine  feet  high, 
with  galleries  extending  through  tiie 
whole  length,  and  containing  chambers 
into  which  a  man  can  creep  through  a 
very  contracted  orifice  for  the  purpose  of 
depositing  the  eggs,  whidi  are  laid,  to 
the  amount  of  several  thousands,  on  mats 
or  beds  of  flax  over  the  brick  floors.  The 
heat  is  conveyed  through  fire-places,  and 
the  material  of  the  slow  fires,  which  are 
most  effective,  is  the  dung  of  cows  or 
camels  combined  with  straw.  The  fires 
are  kept  up  for  as  many  days  (according 
to  the  temperature  of  the  weather)  as  are 
sufficient  to  impart  such  a  degree  of  heat 
as  will  continue  to  the  expiration  of  the 
tweniy-one  days  required  for  tiie  hatch- 


ing of  chickens,  care  beiujg  taken  to  con- 
fine  the  warmth  hj  closing  up  all  the 
orifices  communicating  with  the  external 
air.'*'  One  hundred  millions  of  chickens 
are  said  to  be  thus  annually  produced  in 

M.  Reaumur  made  various  experi- 
ments in  hatching  with  fermenting  dung 
in  hotbeds,  but  unsuccessfully ;  life  was 
develojped,  but  never  matured;  tiie  chicks 
were  m  some  cases  even  feathered,  but 
long  before  the  full  time  they  lost  vitality. 
He  succeeded  at  length,  **  after  trials 
enough  to  wear  out  tiie  most  enduring: 
patience,"  with  an  oven  free  from  the  in- 
fluence of  the  vapour  exhaled  from  the- 
dung,  which  in  the  pxevious  experiments 
had  been  destructive  of  the  embryo.  He 
afterwards  succeeded  to  a  great  degree 
by  using  a  box  or  shelves  over  an  oven, 
with  due  regard  to  uniformity  of  tempera- 
tare.  Several  of  the  eggs  m  this  latter 
case  were  hatched  on  the  twentieth  day,., 
by  which  the  usual  course  of  nature  was- 
anticipated  by  one  day.  But  though  ar- 
tificial hatching  has  long  been  practised 
with  success  in  Egjrpt,  it  has  not  been 
found  worth  the  expense  and  trouble  in 
France,  from  the  variableness  of  tempera- 
ture there  compared  with  that  in  the 
Delta,  where,  in  the  autumnal  season, 
when  the  mamals  (hatching-ovens^  are 
used,  it  is  remarkably  steady  ana  ex- 
tremely warm. 

Since  the  attempt  to  pursue  the  Ori- 
ental system  has  railed  m  France,  there- 
is  no  probability  of  its  succeeding  in 
the  climate  of  Great  Britain ;  but  it  by 
no  means  follows  that  success  may  not 
attend  such  management  as  will  obviate 
the  obstructions  which  arise  from  irregu- 
larities of  temperature.  The  object  was 
partially  attained  some  years  ago  by 
means  of  steam,  but  uniformity  of  heat 
was  not  preserved,  and  consequentiy  that 
experiment  fiiiled.  It  would  appear, 
however,  that  the  application  of  the 
Eccaleobionf  machinery  exhibited  in 
London  by  Mr.  Bucknell,  the  inventor 
and  proprietor,  may  be  successful.    Mr^ 


*  For  the  details  and  statistics  on  this  interest- 
ing subject  see  the  *  Domestic  Habits  of  Birds,* 
Library  of  Entertaining  Knowledget  p.  138. 

t  From  *EKKd\4wf  *  I  call  forth,'  and  B/oi^ 
•life.'  ^  J, 
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Bttoimdl  asserti  that  his  ecoaleoblon  pof» 
BOMCB  a  imrftct  and  absolate  command 
cfnr-  temperatmre  fhmi  300  degrees  of 
Fahrenheit  to  that  of  oold^mter;  so  that 
aay  sabetaoee  submitted  t6  its  influence 
shall  uniformly  be  acted  upon  over  its' 
n^oie  surfiuce  at  anrreiiuiped  interme- 
diatfr  degree  inthin  the  abore  range,  and 
sBch  heat  mointtised  imaltered,  without 
tfXMMe  or  difiteulty,  for  any  lengtii  at 
tfane»  and  that  **  by  means  of  this^abso^- 
lute  and  complete  command  orer  liie 
temperatore  obtained  by  this  machine^ 
the  impregnated  eg^  of  any  bird,  not 
stale,  placed  within  its  influence  at  the 
pNHpet  degree  of  warmth,  is,  at  the  expi- 
ration of  its  natural  time,  elicited  into 
life>  without  the  possibility*  <^  &ilure, 
which  is  sometimes  the  case  with  eggs 
subjected  t»  the  caprice  of  their  natural 
parei^" 

That  chickens  are  thus  hatched  in  coi»* 
nderalfle  numbers  is  unquestionable^  up- 
w«ids  of  thirty  thousand  having  been 
already  brou^  into  ^dstence  by  tins 
single  eocaleobicm  machine;  nor  has  any 
dimculty  been  fbmd  in  the  subsequent 
rearing  of  those  chidcens  when  proper 
ywds  and  suitable  temperature  were  pro- 
vided, move  tiian  in  the  natural  way ;  in- 
deed in  some  respects  less  so,  as  the 
losses  sustained  in  poultry  by  the  sudden 
changes  of  theweatiter,  and  the  influence 
of  dsunpness  in  particular,  and  accidents 
from  various  causes,  are  very  consider- 
aUe».  Supposing  Mr.  Buckneirs  experi- 
ment to  answ<er  the  purpose  in  every  re- 
spect^ the  increase  in  i&d  production  of 
poidtiry  might  be  rendered  incalculably 
great  by  the  adoption  of  his  princq)le  on 
a  great  scale,  wherever  the  essentials  of 
a  dfy  soil,  warmth,  and  proper  buildings 
can  at  the  same  time  be  supplied. 

**  It  must  have  struck  even  tiie  most 
superficial  observer,  that  the  extraordi- 
nary fecundity  of  gallinaceous  fowls  is  a 
wise  and  most  benevolent  dispensation  of 
nature  to  provide  the  more  abundantiy 
jfood  for  man,  as  in  those  tribes  of  bir^ 
not  suited  for  his  taUe  the  female  lays 
no  more  eggs  than  she  can  incubate. 
"With  respect,  therefore,  to  domestic  poul- 
try; the  most  nutritious  of  all  human  food, 
this  rich  provision  of  a  bounteous  provi- 


dence is  for  liie  first  time  availay«  tft* 
Europe."* 

The  eccaleoblon:  maehine,  cafalde  o# 
containing  2000  eggs,  resembles  as  al>* 
long  boX)  nine  feet  in.  len^rtii,  three  foet; 
in  breadtii,  and  the  same  in  h^ht.  It' 
has  no  connectien  with  tiie  walls,  againsr 
which  it  is  placed  on  the  tabte  on 
which  it  stands;  its  regulating  power 
is  within.t 

The  foUowin^  sMdng  passage  framf 
Mr.  Bucknell's  work  *  On  Artifieial  In- 
cubation,' above  alluded  to,  will  sheir  the- 
importance  of  tiiis  sul^ect  in  its  ommnr- 
cial  and  domestic  bearii^. 

Mr:  Bucknell  observes  (p.  16),  ••We 
call  tiie  Egyptians  barbarous :  the  pro- 
curing, however,  hy  art  and  industry,  aa 
abun£uit  siq)ply  of  tiiat  necessary  of  lifo, 
good  animal  food,  is  no  evidence  of  bar>- 
barism.  If  the  population  of  the  United 
Kingdom,  which  as  respects  Egypt  is  as 
twenty-four  to  two,  were  as  well  suj^ed 
with  this  artificial  production  as  E^-pt; 
it  would  require,  not  ninety-two  millions, 
but  one  thousand  one  hundred  and  four 
millions  of  poultry  annually,  for  them  to 
be  as  well  fod  in  tfas'  respect  as  the  un« 
civilised  natives  of  E^pt.  But  how 
stands  the  account  in  this  matter?  Full 
one4hird  of  our  population  subsist  almost^ 
entirely,  or  rather  starve,  upon  potatoes 
alone ;  another  tiiird  have,  in  addition  to 
this  edible,  oaten  or  inferior  wheaten 
bread,  with  one  or  two  meals  of  &t  poi^ 
or  the  refuse  of  the  shambles,  per  week ; 
while  a  considerable  majority  of  tbe  re^ 
maining  tiixrd  seldom  are  able  to  procure 
an  ample  dsuly^  supply  of  good  but^her^s" 
meat,  or  obtain  the  luxury  of  poultry* 
from  year  to  year. 

"  On  the  continent  of  Europe  the  popu- 
lation is  still  in  a  worse  condition : — fnfa, 
soups  made  from  herbs,  a  stuff  called 
bread,  made  firom  every  variety  of  grainy 
black,  brown,  hard,  and  sour,  such  as  no 
Englishman  could  eat ;  olives,  chestnuts, 
the  pulpy  saccharine  fruits,  roots,  stsdks, 
and  leaves,  and  not  unfrequentiy  the  bark 
of  trees ;  saw-dust,  Uubber,  train-oil,  with 
frogs  and  snails,  make  up  and  constitute 
a  good  part  of  the  food  of  the  greater 

•  •  Treatise  on  Artificial  Incubation/  by  Wt 
Bncknell,  Esct.,  p.  36. 
t  Ibid. 
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'j^oflkni  <fif  the  islhabiteiitB  of  ^^isopB. 
Jlwre  is  JBDO  other  «aiise  lor  this  than  tiie 
excesnve  tgnoraxioe  of  its  popiila^ii.-" 

The  Qontempbtion  of  ^  progresstre 
stSMS  tiiroush  whidi  life  is  dereloped 
j[^  matiiied  in  the  egg,  is  higlily  inte- 
resting. The  oontentB  of  ihe  sbells,  of 
-^le  4ipecks  under  immediate  eoosideca- 
ikniftaken  ont  and  jdaced  on  a  plate  or  a 
sanoer  on  Mr.  Booknell's  table,  oresent 
-the  Ibllowing  appearances,  acooioing  to 
&e  re^eetive  periods : — 

On  ^le  thira  day,  the  embrjo  organi- 
aatien  of  the  skull,  brain,  heart,  and  blood 
is  peroq^ble  by  tiie  aid  of  a  magmfying 
fi^itts. 

Fourth  daqr.  The  pulsation  of  the 
.heart  is  distinguiriiable  by  the  nUkcd 
eye. 

^fiiztii  day.  The  chief  Tessels  and 
.aifians  .mdimentally  iormed ;  the  pulsa- 
tion and  circulation  of  blood  apparent 

Ninth  di^.  Intestines  and  Terns  formed, 
mid  the  deposition  of  flesh  and  bony  sub- 
•tanoe  commenced;  the  beak  fbr  the  first 
.tiBie  open. 

Twelfth  day.  The  feathers  have  pro- 
truded, the  dkull  has  become  eartilagi- 
jiOBS,  and  the  first  voluntary  movement 
•of -the  dikk  is  made. 

Fifteenth  day.  Organs,  vessels,  bones, 
•fiaatiiers,  closely  approaching  in  uppear- 
aneeto  the  natural  state. 

Eighteenth  day.  Vital  mechanism 
(nearly  developed,  and  the  first  sign  of 
life  heard  from  the  piping  chick. 

Twenty'ifirst  day.  The  chick  breaks 
-die  shell,  and  in  two  or  three  hours  is 
quite  active  and  lively. 

The  exit  of  the  chick  from  the  shell  is 
assuredly  one  of  the  most  interesting  pro- 
eesses  of  animated  nature  ever  investigated 
by  naturalists.  It  was  supposed  that  the 
modier  bird  broke  the  shell ;  but  M.  Reau- 
mur has  long  since  detailed  the  processes, 
and  we  ourselves  have  witnessed  tiie  evo- 
lution of  the  chick  in  the  eccaleobion  bv 
its  own  unassisted  efforts.  The  French 
aatoralist  to  whom  we  have  just  now  re- 
fenred  thusexplains  some  interesting  fiicts : 
^^**  I  have  seen  chicks  continue  at  work 
fiir  two  days  together.  Some  a^n  work 
inaessantly ;  oobers  take  rest  at  intervals, 
•eoording  to  their  ph;^sieal  strei^th.  I 
lunre  observed  some   in  ocosequence  of 


iheir  impstienee  to  see  tiie  light,  "begin  to 
break  the  ^lell  ja  great  deal  too  soon ;  'lor 
ihef  ought,  before  they  make  thdtr  exit, 
to  have  within  them  provision  enoi;^  to 
«erve  for  twenty-four  hours  witiiont  tak- 
ing food,  and  for  this  purpose  tiie  uneoD- 
somed  portion  ctf  the  ^olk  enters  throi^ 
the  navel.  The  chick,  iniked,  wlnefa 
comes  out  of  the  shell  before  taking  vp 
all  the  yolk  is  certain  to  droop  andcueti 
few  days  after  it  is  hatdwd.  The  help 
which  I  have  oocasi(»iaIlv  tried  to  give 
*to>several  of  them  towank  their  deliver- 
anoe  has  afforded  me  an  opportunity  of 
observing  those  which  had  begun  to  break. 
their  shells  before  this  was  aceomplidkd ; 
and  I  have  opened  many  eggs  much 
Iractured,  in  eaidi  of  which  the  diick  had 
as  yet  mudi  of  the  •yc&.  not  absorbed. 
Bendes,  some  chicks  have  greater  ob- 
stacles to  overcome  than  others,  since  All 
shells  are  not  of  an  equal  thickness  nor 
of  an  equal  consistence ;  and  I  think  it 
probable  that  the  same  inequality  takes 
jdace  in  the  lining  membrane.  Ti^  shells 
of  the  eggs  of  biras  of  various  species  are 
of  a  thicuiess  proportional  to  the  strength 
of  the  chick  that  is  obliged  to  br^ 
through  them.*** 

If  the  chick  should  be  glued  to  the 
shell,  as  sometimes  occurs,  and  is  indi- 
cated by  the  faintness  of  its  chip,  and  the 
non-enlargement  of  the  fracture  for  some 
hours,  it  must  be  asasted  (but  not  until 
the  necessity  is  luUy  ascertained)  in  its 
liberation  "  with  a  key,  or  some  ^wA.  in- 
strument, and  by  cuttmg  the  membrane 
with  the  points  of  a  pair  of  scissors.  The 
operation,  though  painM  to  tiie  chidE, 
does  not  prove  mortal ;  for  it  is  no  sooner 
ft:^eed  than  it  exhibits  as  much  vigour  as 
any  other  chick  of  its  age.'^f  But  miless 
the  chick,  after  a  full  day's  effort,  is  found 
unable  to  chip  the  sheU,  from  weakness 
or  adhesion  to  its  envelope,  it  is  better  not 
to  assist  it  in  its  extrication ;  for  in  ninety- 
nine  cases  out  of  a  hundred  aid  proves 
ineffectual,  through  the  injury  ixdOicted 
upon  the  delicate  organization  of  the  bird ; 
or  more  probably  uie  previous  weaiknesa 
or  imperfection  of  the  chick,  which  occa- 
sioned the  necessity  for  as»stanee,  alst 


*  '  Domestic  Habiti  of  Birds,'  L^ary  qf.£^ 
tertaining  Knowledge, 
t  Ibid. 
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joecuioiDS  its  death  at  the  moment  of  its 
birth,  and  would  take  place  even  if  its 
4i8eiigagement  were  effected  without  any 
iiyury. 

There  is  a  caution  to  be  observed  in 
all  cases  regarding  the  eggs  when  the 
chicks  are  on  the  verge  of  matoritjr :  they 
should  not  be  stirred  when  within  two 
days  of  the  evolvement  of  the  chicks.  If 
any  circumstances  render  it  absolutely 
necessary  to  do  so»  care  should  be  taken 
to  place  them  with  the  broad  end  inclin- 
ing upwards,  as  the  beak  of  the  chick  is 
then  m  its  proper  position ;  and  if  this  be 
reversed,  the  chick  becomes  unable  to 
chip  the  shell,  and  must  therefore  die. 

Chickens  should  be  fed  the  day  after 
their  birth  with  crumbs  of  bread  soaked 
in  milk,  or  with  the  yolk  of  an  egg  boiled 
hard ;  and  they  will  quickly  learn  to  eat 
^irds,  grits,  and  barley-meal  and  milk. 
If  not  designed  for  immediate  use,  they 
should  soon  get  raw  com,  and  occasion- 
ally^ alteratives  of  green  food,  such  as 
bruised  leeks,  netties,  lettuces,  &c.  For 
the  first  week  they  should  be  confined  to 
the  house  altogether ;  after  that  time  they 
may  be  let  out  for  a  short  time  in  the  sun, 
and  gradually  habituated  to  the  weather. 
To  render  the  hen,  which  has  already  dis- 
charged her  duty,  still  more  productive 
.to  her  owner,  she  is  frequentiy  confined 
to  a  coop,  called  in  Surrey  a  rip,  for  some 
weeks  aner  the  chicks  have  seen  the  light. 
Her  offepring  during  this  time  pass  fr^ly 
through  the  prison  bars,  returning  at  her 
call,  or  on  occasions  of  alarm,  to  the  ma- 
ternal wings,  and  then  hopping  out  agiun, 
to  the  inexpressible  misery  of  their  im- 
-prisoned  mother,  who  is  kept  in  this  state 
of  confinement  until  she  becomes  indiffer- 
ent to  the  chickens  and  disposed  to  lay 
again. 

The  courage  of  the  hen  in  defence  of 
her  offspring  has  been  a  common  theme 
of  admiration ;  the  force  of  her  maternal 
solicitude  efiects  the  most  surprising 
change  in  her  disposition  and  temper. 
Before  she  attained  her  matronly  charac- 
ter, she  was  greedy,  and  always  searching 
for  food,  fond  of  gadding  about,  and  timid 
in  the  extreme.  Now  she  becomes  gene- 
rous, self-denying,  and  intrepid;  she 
assumes  the  fiery  temper  of  the  cock,  and 
.becomes  a  virago  in  defence  of  her  help- 


less brood.  An  anecdote  is  told  by  White, 
in  his  *  Natural  History  of  Selbome,'  of 
the  punishment  inflicted  by  some  hens 
upon  a  hawk  which  had  at  different  times 
killed  thdr  chickens.  By  some  means 
this  hawk  was  caught,  and  the  owner 
gave  him  up  to  the  tender  mercies  of  the 
bereaved  mothers.  In  his  own  words* 
"  Resentment  su^sted  the  laws  of  re- 
taliation. He  clipped  the  hawk's  wings, 
cut  off  his  talons,  and  fixing  a  cork  on 
his  bill,  threw  Mm  down  among  the 
brood  hens.  Imagination  cannot  pfunt 
the  scene  that  ensued;  the  expressions 
that  fear,  rage,  and  revenge  inspired  were 
new,  or  at  least  such  as  had  b^n  unno- 
ticed before.  The  exasperated  matrons 
upbraided,  they  execrated,  they  insulted, 
thev  triumphed.  In  a  word,  mev  never 
desisted  fift>m  buffeting  their  adversary 
till  they  had  torn  hun  in  a  hundred 
pieces." 

The  same  writer  calls  attention  to  the 
langua^  of  the  fowl,  from  a  pleased 
twittermg  to  a  scream.  A  laying  pullet 
utters  a  complacent  soft  note,  but  when 
she  has  been  delivered  of  an  egg,  her 
cackle  of  delight  and  importance  is  loud 
enough  to  excite  the  Sjrmpathetic  voices 
of  aU  her  companions ;  when  her  chick- 
ens are  hatched,  she  has  a  different  lan- 
guage, which  is  intelligible  to  her  littie 
ones.  The  crested  cock  has  various 
notes ;  his  tone  and  language,  for  such  it 
is  in  effect,  as  he  calls  his  fi^vourites  to 
partake  of  the  food  which  he  gallantly 
scrapes  for  them,  is  of  a  very  peculiar 
kin^  and  very  different  from  his  ordi- 
nary voice  that  is  so  fiimiliar  to  us. 

Poultry  are  the  better  for  hi^h  feeding 
from  the  very  shell,  and  on  this  account 
the  heaviest  com  is  often  fiir  cheaper  for 
them  in  the  end  than  tailings,  as  regards 
the  flesh,  or  the  size  and  substantial 
goodness  of  the  eggs.  Young  chickens 
may  be  put  up  for  feeding  as  soon  as  the 
hen  has  ceased  to  regard  them,  and  be- 
fore they  lose  their  first  eood  condition. 
When  chickens  are  wanted  for  domestic 
purposes,  they  are  often  left  at  liberty  in 
the  farm-yaii,  and  if  they  have  plenty 
of  good  food,  they  will  be  in  the  most 
healthM  state  for  the  table,  and  rich  and 
juicy  in  flavour.  Mr,  Moubray  ascer- 
tained that  pullets  hatched  in  March*  if 
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constantly  high  fed,  laid  eggs  abundantly 
in  the  autumn ;  and  if  killed  in  the  Febru- 
ary or  March  following,  were  so  exces- 
sively fisit  from  the  run  of  the  yard  as  to 
open  more  like  Michaelmas  geese  than 
cidckens.  Experienced  poulterers  will 
&tten  fowls  in  two  or  three  weeks  with 
the  aid  of  grease,  which  gives  a  luscious, 
but,  in  our  judgment,  a  very  disagreeable 
flavour  to  the  flesh,  which,  though  not 
actually  diseased,  is  very  inferior  to  that 
of  the  fowl  fed  at  large  in  the  common 
way  at  the  barn-door. 

The  practice  of  cramming  poultry  by 
the  hand  is  quite  common.  A  machine 
for  this  purpose  is  used  in  France,  by 
which  one  man  can  cram  fifty  birds  in 
half  an  hour.  It  is  somewhat  on  the 
principle  of  a  forcinc-pump.  The  throats 
of  the  birds  are  held  open  by  the  opera- 
tor until  they  are  gorged  through  a  pipe, 
which  convevs  the  food  from  a  reservoir 
below  placed  on  a  stool.  In  fifteen  days, 
fowls  are  said  to  attain  the  highest  state 
of  fiitness  and  flavour  b^  this  feeding. 
In  addition  to  the  ordmary  paste  of 
barley-meal,  or  meal  made  into  little 
balls  with  milk,  the  dried  seeds  and 
leaves  of  nettles  have  been  recommended 
by  the  continental  poulterers,  some  of 
whom  give  a  little  henbane-seed  to  induce 
sleep,  while  others  put  out  the  eyes  of  the 
prisoners  as  the  most  efiectual  way  of 
keeping  them  in  a  state  of  darkness, 
'which  IS  considered  essential  to  their  be- 
coming rapidly  fat ;  and  under  the  pre- 
text of  relieving  them  from  the  irritation 
of  vermin,  they  pluck  the  feathers  from 
their  heads,  bellies,  and  wings.  While 
fowls  are  thus  preparing  for  the  knife, 
though  their  bodies  are  closely  coitGjied, 
their  hinder  parts  are  free  for  evacuation 
and  cleanliness,  and  their  heads  are  at  li- 
berty to  take  in  fresh  supplies  of  nutriment. 

llie  practice  of  makmg  capons  (emas- 
culating the  males)  is  practised  a  little  in 
some  of  the  English  counties,  and  very 
much  in  France,  where  the  females  are 
also  rendered  incapable  of  breeding,  and 
turned  in  their  unsexed  condition  pou' 
lardeSf  in  order  to  give  them  the  ten- 
dency to  fatten.  An  incision  is  made 
near  the  parts,  and  through  this  the 
finger  is  introduced  to  take  hold  of  and 
bring  away  the  genitals,  but  so  carefully 


as  not  to  injure  the  intestines :  the  vound 
is  then  stitched  up  and  rubbed  with  oil  or 

rise ;  and  the  comb  (which  appears  to 
an  unnecessary  and  gratuitous  pain 
and  insult  to  the  sufferer)  is  often  cut  off. 
The  females  are  treated  much  in  tiie  same 
way,  when  they  do  not  promise  well  for 
laying,  or  when  they  have  ceased  to  be 
fertile ;  they  are  deprived  of  the  ovarium. 
The  subsequent  treatment  is  similar  to 
that  in  the  former  case.  Care  is  taken  to 
give  them  good  food  for  three  or  four 
days,  and  during  that  time  to  keep  them 
in  a  place  of  moderate  temperature,  to 
avoid  the  danger  of  gangrene,  wluch, 
considering  the  time  of  the  year— mid- 
summer, when  the  operation  is  usually 
performed — is  a  very  probable  conse- 
quence. I*ullets  of  tiie  largest  breed  are 
selected  for  the  purpose,  as  they  yield  the 
greatest  weight  to  the  poulterer;  and  if 
employed  in  hatching,  cover  the  greatest 
number  of  eggs. 

Cuvje;:  states  that  the  capon  may  be 
taught  TO  hatch  eggs  and  to  act  the  part 
of  a  good  nurse,  with  a  littie  bell  round 
his  neck  to  supply  the  want  of  a  good 
voice.  He  asserts  that  the  natural  cou- 
rage and  energy  of  this  bird  are  not 
alMited  by  the  iteration  of  his  condition, 
in  which  his  audacity  enables  him  to  im- 
pose on  the  cocks  and  hens,  so  that  they 
allow  him  to  strut  about  with  his  former 
salt  of  consequential  importance  and  to 
nilfil  his  duties  without  interference  or 
molestation.  This  seems  incredible,  as  a 
bold  and  haughty  spirit  under  such  cir- 
cumstances is  unnatoral  in  the  extreme. 
The  pallidness  of  his  head  and  the  dimi- 
nutiveness  of  his  comb  and  gills  indicate 
the  contrary  disposition,  and  he  is  so 
despised  by  the  other  fowls  that  they  will 
hanlly  condescend  to  roost  with  him. 

Mr.  Young,  in  Ids  •  Report  of  the 
County  of  Sussex,'  sa^s  that  much  art 
and  attention  are  requisite  to  make  capons, 
and  that  the  Sussex  breed  are  too  long  in 
the  body  ibr  success  in  the  operation,  by 
which  m:my  are  lost.  A  perfectiy  fiit 
capon  will  weigh  from  seven  to  tea 
pounds. 

As  soon  as  fowls  are  rendered  suffi- 
denUv  fkt,  they  should  be  killed,  or  tiiey 
will  lose  flesh  and  become  unhealthy. 
The  most  humane  and  expeditious  mode 
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«f  pat6i;|g  tliem  to  deatii  is  bj  a  «m«rt 
mow  wi£a  blan^«dged  stick,  such  is  a 
c]uld'sbat,attk£backoft]ieiieck.  Hig- 
glers break  the  vertebrae  of  the  neck  by  a 
sudden  twist,  aad  ziever  bleed  fowls,  as 
this  mode  of  dispatching  them  dries  np 
fhe  juices  of  the  flesh.  They  bleed  tur- 
keys and  geese  however,  after  a  stonning 
blow  in  die  neck,  not  by  cutting  the 
throat,  but  by  an  incision  in  the  upper 
parted  the  mcmih. 

Store  fowls  will  feed  well  upon  the 
tailings  of  com,  potatoes,  and  insects,  and 
require  little  attention  except  when  laying, 
during  which  time  the  food  for  the  hens 
should  be  abundant,  and  their  roosting- 
places  dry  and  warm. 

The  diseases  of  all  poultry  principally 
arise  from  cold  and  moisture.  Rheuma- 
tism decidedly  arises  from  this  cause. 
During  or  after  moulting  in  a  wet  season, 
^wls  frequently  become  diseased,  as  is 
evident  from  their  drooping  appearance, 
swelled  and  watery  eyes,  and  Ihe  dropsi- 
cal affections  of  the  legs.  Severe  laying 
also  sometimes  causes  emaciation  and  ill- 
ipess,  which  give  way  to  a  more  healthy 
eoodition  after  the  moulting  season,  if 
th^have  good  food  and  dry  weather. 

Chickens  are  very  subject,  in  wet  or 
TBriaUe  weather,  to  a  disease  called  the 
ehip,  which  appears  in  about  a  fortui|;ht 
after  their  biilh,  when  they  are  changing 
^if  feathers.  Warmth  and  sunshine 
aie  the  only  restoratives  within  our 
knowledge. 

The  roup  is  .properly  an  imposthume 
jf^wx  the  rump,  which  is  cured  or  re- 
lieved by  opening,  squeezing,  and  bathing 
with  warm  water,  Mr.  Moobray,  how- 
ever, who  is  a  good  practical  authority, 
states  that  the  roup  is  a  general  term  for 
all  diseases,  thou^ih  it  is  <^iiefly  applied  to 
ealarth,  which  is  indicated  by  wateiy 
eyes  and  running  at  the  nostrUs.  This 
last  disease  resembles  glanders  in  horses, 
and  is  infectious,  and  generally  fittal.  As 
all  these  diseases  originate  in  moisture, 
dryness  and  warmth  are  the  best  counter- 
acting influences.  The  nostrils  should  be 
washed  with  soap  and  water,  and  the  eyes 
with  milk  and  water.  Mr.  Moubray  re- 
eommends  a  pepper-corn  in  dough  at  first 
to  impart  warmth,  and  afterwards  calomel 
4a«e:times  a  wedc  as  a  finish  to  the  onre. 


We  have  had  the  trachea  of  ^chklBiii 
dying  of  the  gapes  (which  is  theincipieBl 
stage  of  roup)  cut  imd  opened,  and  jiaw 
taken  out  narrow  wonmi,  about  half  aA 
inch  in  length,  which  kiy  imbedded  in  a 
serous  fluid.  A  medical  gentleman,  bow 
in  the  counts  of  Kent,  has  frequent^ 
cured  fowls  of  the  same  disease  by  pEitting 
the  upper  part  of  a  feather,  str]^>ed  pst 
the  purpose,  down  the  trachea,  tumingit 
round,  and  thus  lainging  up  the  wormy 
which  he  thinks  is  the  sole  cause  of  the 
disease.  It  may  however  be  the  effect  qf 
the  malady,  as  is  the  o^nnion  of  man^. 

The  pip,  which  the  same  individnal 
considers  analogous, to  the  thrash  in  the 
human  kind  (and  which  is  probably  a 
modification  of  roup),  he  cures,  not  l^ 
sending  roughly,  but  by  an  application  os 
powdered  hwtLx.  dissolved  in  iancture  «f 
myrrii  and  water,  and  rubbed  on  the 
tongue  with  a  camel-hair  brush  two  or 
thr^  times  a  day.  This  at  the  same  time 
assists  the  bowels.  The  .flux  is  not  uxt- 
c<Mniiion.  Solid  com  is  the  most  certain 
remedy  for  this  disease.  Taken  at  the 
ccmmiencement,  it  is  rarely  serious,  but  if 
once  established  in  the  constitution,  it  be- 
comes incumble,  and,  according  to  so»e^ 
contagious.  For  constipation,  bran  qp 
poUa^  with  milk,  beet  leaves,  and  let- 
tuces, i^ord  a  certain  cure. 

Much  of  the  foregoiqg  matter  appU^to 
the  rearing  and  management  of  all  poul- 
try. The  suooeeding  observations  will  be 
brief. 

rttr%».*— The  greatest  weight  to 
whi<^  our  domestidUed  poultry  can  be 
made  to  attsdn  is  30  lbs.,  and  a  turkey  of 
even  half  this  weight  is  "  a  d^unty  duh.** 

**  The  ^'aried  {dumage  of  the  bira  in  the 
domesticated  state  is  well  known  to  eiwiuj 
one ;  and  in  no  species  is  that  sure  buoHc 
of  subjection  to  man  more  strongly  seen. 
Every  gradation  of  colour,  from  its  ori- 
ginal bronze,  passing  into  Imff,  and  in 
many  instances  into  pare  white,  may  be 
observed  in  these  strutting  demzens  of 
our  farmyards."  (New  Monthh  Maga- 
zmej  'Recreations  in  Natural  History.') 
The  bronze  or  c<^qper-coloured  is  noteon- 


*  For  a  most  lively  and  interesting  aoeoant  «l 
this  bird,  we  would  refer  the  reader  to  '  Orni- 
thological Biography,'  by  an  Ameiioan,  I 
1831. 
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iitead  lutriy^nor  cfken  xeuvd,  and  the 
^nmeiass  nay  be  stated  to  be  only  two- 
3fiiid,4lie  dftd^ealoired  and  the  light 

llie  d«k-«ol«QBadJ)ird8javemait  pcked 
"teMeasdhavdiliood.  IfotiriliiataiidiiiK 
'the  ffiMtt  price  wkkh  nay  fbe  tihteifiwl 
ilbr  .inAiejs  in  LonfbKi  'tirfaen  fii^  ike 
finest  voimg  binds  ma]]^  be  jpnsdiased  in 
daelana,  fit  for  erammiog,  m  •September 
-^maii  Oetobcr,  from  4s.'to  t$,  m,  co^le,  and 
^lie  Ufffati^QloaTed  and  JMalleroBes  "Gee- 
.qaendV  from  3«.  €<f.  to  $s,  6d,  a^oo^le. 

Tnnkeys,  tbot^  eoctreaaely  ddioate  in 
liittr  infiuM^,  become  orery  bardy,  and,  if 
ponaitted,  will  roott  on  the  highest  trass, 
<m  theeold  dry  nigbls  of  winter,  withont 
cofierittg  injniy  The  hen,  which  li^ 
laany  eegs  early  in  spring,  aks  thirty 
days,  and  covers  firom  twelve  to  fifteen 
«ggB.  It  is  imneeessary  for  the  tarkey 
t^ook,  as  k  the  ease  with  gaUinaoeous 
■iomlf  to  be  in  constant  interoeorse  with 
Ibe  hcndwring  her  period  of  laying.  Two 
▼islte'fi-om  hun  in  that  fleaaoa  ave  soffi- 
oianttoinipregBatfrall  theeggs.  Sieis 
A  very  steady  8itter,«nd  vast  be  removed 
to. her  fbod  and  supplied  with  water,  for 
afae  woohl  never  Uxwe  her  nest  She 
^«aato  the  alertness  andeouiafle  and  sa- 
4JBci^  of  the  oommon  hen,  and  might  be 
.called  A  £ool  with  mneh  more  proprie^ 
Usan  the  goose,  which  is  an  intel^geat 
hind.  Hie  ta/Oaey  hea  is  inoapa^e  t>f 
•tattehing  Iwr  yoon^  ones  how.to  pick  np 
their  food,  on  which  account  a  pooltry- 
laM  should  always  attend  them  until 
Ih^  aKicarad. 

**The  anthor  of  'Tabelk  Ciharia' 
yronres  it  apon  the  bind  that  it  is  *8o 
:«ta|>id  or  timorous,  that  if  you  balance  a 
ittt  of  fitraw  on  his  head,ordraw  a  line  of 
^faAlk  on  the  gnnnd  &om  ius  beak,  he 
Jbndes  himself  loaded,  or  so  bound  that 
he  will  remain  m  the  same  position  till 
Jiongsr  forees  him  to  move.  We  made 
.^he  experim^t*  We  never  did ;  but  we 
.donbt  it  not,  though  we  cannot  accq^  it 
MBA  proof  of  stupidity.  Horn  mudi  wit 
jaay  be  neeossary  to  balanoe  a  straw  may 
:he  donbtfiil ;  bat  gallant  chantideer  has 
never  been  chargedeitherwith  fear  or  foUv, 
and  yet  you  have  only  to  takehimf  rom  his 
jMBTch,  plate  him  on  the  table  by  candle- 
Jl^^  hold  his  beak  down  to  the  table, 
Mttdraw  a  line  with  ehalk  from  it,  so  as 


to  ealeh  l^eye,  and  there  ibe  JtiM  will 
remain  ^pell-boBnd,  till  a  byHendei:,  mh- 
bing  out  the  iiae,  or  div^rtiqg  .his  attaa- 
tion  fiom  it,  breaks  the  eharm.  JShs^  a 
fowl  have  we  faaotnatari  in  our  bqgMfa 
days.*^ 

On  acoonnt  of  the  ^ftanititHtionri  deU* 
cacy  of  this  bird,  the  hatching'jhould  not 
be  commenced  toocarly  in  the  spring,  and 
when  the  chicks  axe  hatched  they^uonU 
be  gaanled  from  the  extreaies  of  heatand 
cold  fisr  some  weeks.  £ai&  is  almast 
always  &tal  to  them  in  their  early  stage. 
Curd,  bmled  egps,  and  bariey  or  oatmeal, 
kneaded  with  milk  (or  water,  in  ease  milk 
should  produce  looseness),  potatoes,  net- 
tles, parsley^Swedisfa  tuniips,with  Ghopped 
beet^eaves,  after  a  litde  time,  is  their  ]^;o> 
par  food.  As  they  retain  so  much  of 
thdr  original  wild  natnre  as  to  istray  a 
considerable  distance,  if  pennitted,  the 
hen  should  be  tied  or  cooped  for  at  leaat 
six  weeks,  when  the  ehieks  will  be  hanfy 
enough  to  follow  her  sSbntt,  under  the  vi- 
.gilant  eye  however  of  the -poultry-maid, 
who  should  beware  of  thdr  being  cau^ 
by  a  ^ower. 

They  are  socm  femiliarised  to  the  io- 
eiety  of  fowls  in:lhe  poultry  or&nBi-yaid. 
Wsthoat  the  advantage  of  the  latter,  it  ja 
•an  unprofitable  spefaalation  to  rear  aiqr 
description  of  poultry  on  a  large  soale; 
but  imre  a  former's  yard  presents  fiiei- 
lities,  the  economy  of  having  all  those 
kinds  to  which  the  toil  and  dimate  are 
suitable,  is  consi^rable.  The  only  cau- 
tion with  regard  to  torkeys,  where  gaUi- 
naeeous  birds  are  numerous,  is  to  luvfe 
separate  houses  for  them  at  night  Theae 
should  be  very  lefty  and  wdl  ventilated. 
They  may  be  altogether  open  to  the  air 
in  m)Bt,  the  doors  being  of  trellis-woi&. 
Fowls  (which  are  equally  unsoml  with 
the  capons  of  their  own  kind)  have  a 
Strang  disinclination  to  roost  with  theai. 

When  well  ^wn,  turkeys  sup|dy 
tiiemselves  in  their  ramblings  so  far  as  to 
require  food  only  when  leaving  their 
house  in  Use  morning  and  returning  at 
mght.  The  chances  of  rearing aaeoQad 
brood  are  not  so  great  as  to  render  it  «s- 
pedient  to  make  Sie  triaL 

ABer  six  months  tnriceys  may  he 
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crammed  like  fowls,  but  they  require  a 
much  longer  period  to  render  them  Ailly 
fax.  Those  great  birds  which  are  sent  to 
the  Lond<m  market  about  Christmas, 
principally  from  Norfolk,  frequently 
weighmg  from  twenty  to  twenty-five 
pounds,  are  nsoally  cocks  from  the  pre- 
ceding year. 

Great  numbers  of  turkeys  are  reared  in 
Ireland,  where  the  climate  is  congenial 
to  their  nature,  and  no  doubt  the  hoose- 
wives  of  that  country  will  improye  in  the 
art  of  fattening  them,  ftt>m  the  &cilities 
with  which  poultry  may  now  be  brought 
10  the  great  English  markets. 

Guinea  JRwC— This  bird,  which  is  not 
much  larger  than  tiie  common  barn-door 
fbwl,  is  of  beantiiul  form  and  plumage, 
and  though  not  a  source  of  profit  to  the 
peasant  who  rears  poultry  for  immediate 
sale,  is  usually  kept  where  there  is  pro- 
per accommodation,  as  much  on  account 
of  the  excellence  and  abundance  of  the 
eggs  (which,  though  small,  are  wellrfia- 
youred)  as  for  the  sake  of  the  flesh,  which 
is  prized  in  the  London  markets  when 
the  season  of  pheasant-eating  ceases.  The 
number  of  hens  allowed  to  the  male  is 
about  the  same  as  among  the  galliiiaceous 
-fiimily.  The  cock,  little  distinguished  in 
appearance  from  the  female,  is  an  atten- 
tiye  and  affectionate  mate,  and  even  ob- 
trusiyely  so  to  his  fhyourites,  whom  he 
will  attend  to  the  nest,  and  renudu  with 
tmtil  they  haye  laid  their  eggs. 

Retaining  some  of  their  original  wild- 
ness,  Guinea  fowl  dislike  the  confinement 
of  a  house.  For  the  purpose  of  laying, 
they  prefer  shrubberies,  cloyer-meadows, 
or  corn-fields,  in  which  they  will  deposit 
their  eggs,  unless  closely  watohed.  The 
Guinea  hen  is  fruitful  during  the  entire 
summer,  but  not  earlier  than  May.  On 
this  account  and  the  difficulty  of  rearing 
a  late  brood,  it  is  more  beneficial  to  keep 
her  entirely  for  laying,  and  to  put  the 
•earlier  eg^gs  under  a  common  hen  or 
capon,  which  will  coyer  from  twenty  to 
twenty-fiye,  than  to  encourage  the  incuba^ 
tion  of  the  natural  parent,  which  is  more- 
over indisposed  to  it,  especially  if  under 
coyer.  If  left  to  her  instinct^  this  bird 
^ould  at  a  late  season,  in  the  open  air,  sit 
for  the  natural  period,  which  is  twenty- 
eight  or  twenty-nine  days. 


The  cock,  having  the  same  dislike  to  in- 
culMition  which  characterises  the  male  of 
pea-fowl,  will  destroy  the  eggs  if  he  can 
discover  thesL  Though  the  shell  is  re- 
markably hard,  the  chicks  break  through 
it  at  the  proper  moment,  and  are  soon  after 
as  vigorous  and  ready  to  eat  as  the  ^ung 
of  any  other  tribe  of  poultry. 

The  loud  ay  of  these  birds  is  not 
agreeable,  but,  like  the  scream  of  the  pea- 
fowl, it  announces  with  certuntyan  ap- 
proaching change  of  weather.  The  hen 
utters  a  cry  when  she  desires  to  roost,  to 
call  in  her  companions,  to  summon  assist- 
ance, or  to  give  notice  of  any  of  those 
alarms  which  her  sensibilities  cause  her 
to  express  with  such  energy  of  vcnce,  and 
in  all  which  cases  she  is  sure  of  receiving 
a  ready  sympathy. 

The  same  food  which  is  suited  to  the 
^oung  a(  gallinaceous  fowls  and  turkeys 
IS  goMl  for  the  chicks  of  this  kind;  but  as 
they  are  not  often  destined  to  the  coops 
for  fattening,  a  good  deal  of  garden  or 
field  green-food  may  be  combined  with 
their  grits,  &c.  after  the  first  month. 
They  have  a  great  relish  for  insects  of 
every  kind,  and  thrive  upon  them  as  well 
as  upon  hemp-seed.  When  designed  for 
the  table,  they  ought  to  be  killed  at  an 
early  age,  at  which  time  the  flesh  is  more 
juicy  than  that  of  other  poultry  of  tiie 
same  age,  and  very  like  that  of  me  phea- 
sant, tiiough  when  old  it  becomes  exceed- 
ingly tou^. 

JJucks. — The  white  duck,  being  tiie 
largest  of  the  common  domesticated  kinds, 
is  perlmps  the  best  for  the  poulterer, 
though  it  is  not  deemed  so  delicate  in 
flavour  as  the  dark-coloured,  such  as 
that  bred  from  intermixture  with  the 
Rhone  duck,  which  is  also  large.  The 
Muscovy  variety  is  said  to  be  a  good 
breeder.  One  drake  is  sufficient  for  five 
females.  It  is  generally  believed  that 
the  duck  lays  no  more  eggs  than  she  can 
cover  (from  twelve  to  fifteen),  but  Mr. 
Moubray  states  that,  if  well  fed,  some 
ducks  will  lay  a  great  number,  and  he 
gives  an  instance  of  one  laying  an  ^gg 
every  day  for  eighty-five  days. 

For  a  fortnignt  after  their  birth  duck- 
lings should  be  kept  from  rushing  into 
water,  to  which  their  instinct  soon  leads 
them ;  and  with  this  view  the  motbep 
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"^  frequently  confined  (where  there  is 
%ay  pond  -within  her  reach)  to  the  rip,  al- 
ready described,  which  should  be  placed 
^n  a  field  of  short  grass  with  a  flat  dish 
of  water  near  it  TTie  ducklings  waddle 
about  in  search  of  insects,  and  at  the  ma- 
tcamal  call  return  to  the  coop.  This  re- 
straint upon  the  liberty  of  the  poor  mother 
should  be  avoided  if  circumstances  per- 
mit, fi>r  to  protract  her  close  confinement 
after  more  than  four  weeks*  sitting  is 
a  cruel  restraint.  It  is  very  conmion  to 
place  duck-eggs  under  a  hen,  on  account 
of  her  excellent  qualities  as  a  nurse. 

Any  kind  of  meal  is  good  for  ducklings 
at  first,  and  this  may  soon  be  mixed  witii 
potatoes.  The  refiise  of  the  kitchen  will 
not  only  support  but  fiitten  them ;  but  to 
have  them  quickly  and  highly  fattened, 
they  should  have  oatme^  made  '  into 
paste.  They  will  also  devour  any  ani- 
mal offied,  and  have  no  fastidiousness 
whatever.  If  allowed  to  follow  a  plough 
or  attend  on  the  gardener  when  his  spade 
is  at  work,  their  greediness  and  activity 
in  picking  up  worms  are  extreme ;  and 
for  gobbling  up  snails  and  slugs  and  other 
such  delicacies  in  the  field  or  garden 
they  are  most  useful,  while  they  are  at 
the  same  time  putting  themselves  into 
high  condition.  Having  no  fastidious- 
Bess  of  appetite,  they  never  require  cram- 
mings ii^eed  they  act  as  if  they  con- 
sidered it  their  duty  to  get  &t  as  quickly 
as  possible,  and  therefore  required  no 
artificial  aid. 

In  a  poultry-yard  the  ducks  and  geese 
■are  firequentiy  lodged  on  the  lower  floor 
of  the  fowl-houses,  but  it  is  better,  if  the 
localitv  will  permit,  to  ^ve  them  dis- 
tinct chambers,  particularly  where  a  good 
pond  (fi%e  from  eels)  is  available ;  on  the 
margin  of  tins  their  huts  may  be  placed 
with  very  trifling  labour,  and  an  invisible 
paling*  all  round  the  water,  constructed 
at  bcmom  on  the  principle  of  the  cage- 
trap,  so  as  to  prevent  the  ingress  of  rats 
or  weasels,  while  it  affords  tbem  a  ready 
outlet,  renders  this  department  of  the 
poultry  establishment  complete,  though 
mr  too  expensive  for  common  adoption. 

^  Many  &milie8  in  Bucks  derive  a 


*  Saeh  may  be  seen  at  the  Zoological  Garden 
{a  tha  Regent's  Flurk,  London. 


comfortable  living  from  breeding  and 
rearing  ducks,  the  greater  part  of  which, 
the  early  ones  at  all  events,  are  actually 
brought  up  by  hand.  The  interior  of 
the  cottages  of  those  who  follow  the  occu- 
pation presents  a  ver^  curious  appearance 
to  the  stranger,  being  fumislied  with 
boxes,  pens,  &c,  arranged  round  the 
vralls  fbr  the  protection  of  the  tender 
charge  of  the  good  wife,  whose  whole 
time  and  attention  are  taken  up  with  this 
branch  of  domestic  economy.*  " 

Geese.— The  proportion  of  females  to 
the  males  is  the  same  as  m  the  duck 
tribe,  and  the  period  of  incubation  and 
the  number  of  eggs  that  may  be  set  cor- 
req)ond  exactiy.  The  goose  lays  in  a 
mild  spring  very  early,  and  on  this  ac- 
count (but  only  with  high  corn-feeding 
in  the  previous  winter,  and  stimulating 
food  during  the  entire  breeding  season) 
two  broods  may  be  had  in  the  same  year. 
Unlike  the  peacock  and  the  Guinea  cock, 
the  gander  is  not  only  indieposed  to  do 
any  mischief  to  the  nests,  but  is  very 
attentive  to  the  hatching  birds,  whom  he 
vigilantly  protects  as  he  sits  patiently  by; 
nor  is  his  protection,  as  he  accompanies 
the  goslines  in  due  course,  less  cre- 
ditable to  nis  paternal  character.  The 
goose  is  a  very  steady  sitter,  but  usually 
rises  often  enough  to  drink  and  take 
sustenance,  without  its  being  necessary  to 
remove  her  fiom  her  nest  for  the  purpose. 

The  early  treatment  of  the  goslings 
is  similar  to  that  of  ducklings.  The 
mother  should  be  penned  up  for  some 
days  upon  dry  grass,  but  neither  too 
early  nor  very  Tate  in  the  day;  beet 
leaves  or  other  green  food  may  l>e  mixed 
even  with  the  early  diet,  if  immediate 
fiEittening  be  not  the  object 

Green  eeese  are  brought  very  early  to 
tiie  London  market,  and  are  worth  at 
first  from  8s.  to  12«.  each :  they  can  be 
made  quite  fiit  with  oat-meal  and  peas, 
and  skimmed  milk  or  butter-milk,  when 
from  four  to  six  months  old:  many 
prefer  oats  alone. 

The  management  of  them  m  the  vid- 
nity  of  Loudon  is  thus  detailed  in  a  com- 
munication to  Mr.  Moubray  : — 

**  Cleanliness,  punctuality,  and  rega* 

*  Moubray. 
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larity  pieY»il ;  the  baanaiB  is 
MB  it  were,  hf  maduaery,  riYRUiag  Ike 
.TibratioBs  of  the  peadnhun  in  um^Miuity 
of  moyement.  llie  j;caBd  o^^eot  of  .pre- 
jianng,  not  geese  only,  but  poultry  in 
^enecal,£)r  market,  .in  as  ihort  a  time  jts 
pMsiUe,  is  ejected  solely  by  .paying  nn- 
jwrnitting  attentiop  to  their  wants;  <in 
Jcec|Hng  ihtsi  thoronghly  dean;  insiuB- 
j^ying  thmn  with  pr<^r  food  (dry,  son, 
aadgraen),  water,  exercise  ground,  &c. 
On  arriving  At  the  feeders,  they  are 
flsimadaocoroing  to  gonditkin,  &c.  t  they 
soon  become  reconciled  to  thdr  new 
abode  and  to  each  otheir.  They  are  fed 
three  times  a  day ;  and  it  is  truly  aston- 
ishing how  soon  the^  acquire  the  know- 
ledge of  the  precise  tune ;  marching  from 
the  exercise  ground  to  the  pens  Uke  sol- 
diem  in  close  column.  Goslings,  or 
yonag  geese,  come  to  hand  generally 
.about  the  awnth  of  liforch,  after  whid^ 
a  regular  and  constant  supply  arrives 
weekly  throughout  the  season.  At  first 
they  are  fed  on  s(^  meat,  consisting  of 
prime  barley  or  oat  meal,  afterwards  on 
dry  com.  An  idea  prevails  with  many 
that  any  sort  of  com  will  do  for  poultry : 
this  is  a  grand  mistake.  Those  who  feed 
largely  know  better,  and  invariably  make 
it  a  rale  to  buy  the  best  The  MesMS. 
Boyce  of  Slara(£)rd,  whose  p^  are  ca- 
paUe  of  holding  the  extraordinuy  num- 
ber of  four  thousand  geese,  iadepend^it 
^  docks,  turkeys,  &c.,  consume  twenty 
ooombs  of  oats  daily,  exclusive  of  other 
£l0d.'^ 

.But  though  greoi  geese  bring  an  enor- 
^maas  price  in  the  spring,  if  thoroughly 
:£^,  &rmers  goierally  find  it  more  profit- 
id:^  to  feed  goslings  on  tiie  stubbles, 
where  they  supply  themselves  with  the 
best  food  without  eost,  and  become  suffi- 
ciently fkt  at  Michaelmas,  when  ancient 
enstom  renders  them  a  fibvourite  dish. 

At  Miehaelmas,  by  ri«ht  ilivkie, 

Q^aae  ftze  azdain'd  to  blecsd  at  Michael's  ahrine. 

in  the  neig^ibomiiood  of  the  extensive 
commons  in  England  great  numbers  of 
gMse  are  keft 

'  'Nouf ht  is  ftseless  mtAe ;  on  the  bsnen  heath 
The  shepherd  fcenAs  his  flock,  that  daily  «rap 

,    Their  "vacdant  dinner  trom  the  mossy  turf 
Sofficient ;  after  them  the  cacklin{(  goose, 
'  CSose  eraser,  finds  wherewith  to  ease  her  want. 
PhilUps'g  •  Cyder.* 


Bat  f r«n  the  cfstom  punned  li^  the 
noBQpolising  i&smass  of  turning  la^ 
flocks  of  sheep  to  coasume  tiie  <growiDg 
blade,  the  ooor  ^eese  faaif«. short  loem- 
moDS  indsM,  and  gain  little  except  air 
and  exercise  by  their  ramblings.  TS^ 
cottagers  however  svy^y  them  with  the 
re&se  of  their.gardans,  and  the  .gosliiiff, 
when  the  harvest eomesin^  are  boowit 
iq>  by  the  fiurmers,  and  &tteaed  on  Mr 
stubUes. 

ThcHigh  young  gees^  are  subject  4d  ji 
disease  called  the  <awnp,  the  groatw 
number  of  those  whi<^  die  in  suamer 
are  destn^red  by  starvatioD,  and  the 
diange  fnnn  corn,  and  other  nutotM^ 
food,  to  Ae  miserable  herbage  whioh.tbe 
fields  and  commons  ^ield;  imd  this  con- 
stitutes their  chief  diet  until  the  harvest 
season.  Cold  and  wet  weather  are  ^sSbSD. 
fatal  to  them  in  the  earlier  months,  if 
they  be  neglected.  Much  mortality  also 
prevails  amongst  grown  geese,  wherever 
ike  horrible  ^stem  of  plucking  them  alive 
prevails,  as  m  lincolndiire  and  in  Ji^e- 
land.*  It  is  generally  ur^ed  in  oxcuse 
for  this  barbarity,  that  featDers  are  m«c 
elastic  and  valuable  heiote  the  period  of 
moulting,  and  that  geese  have  been  thHS 
treated  ever  since  ft^ther-beds  came  into 
&shi<m.  The  oS&nce  carries  aome -pa- 
nishment  with  it;  for  it  renders  the  desh 
very  tough,  and  in  many  reapects  deteoi- 
orates  the  value  of  a  bird,  if  it  does  not 
dcsU'oy  it  altogether;  but  the  immediate 
gain  from  the  feathers  counterfaataBees 
this  and  eveiy  humane  conraderatioa. 

The  cramming  system  is  practieied  in 
France,  when  the  object  is  to  i^^ider  tbe 
liver  unnatorally  enlaiged  by  disease, 
with  dbrcumstaaoes  of  great  cruelty^  Vfe 
do  not  inteiMl  to  give  any  infbnaation 
iq>on  pmctioes  which  we  cannot  reeom- 
mend,  and  which  we  strongly  condemn. 

JEp(^4 — ^The  most  certain  wajr  of  we- 
servittgeggs  fbesh  is  by  greasing  wma 
with  some  unctuous  matter,  or  inunecsing 
them  in  a  strong  solution  of  lime.  Iji 
packing,  they  should  be  laid  on  end;  £air 
otherwise  the  yolks,  j»eservingtheiri«Dtee 
of  gravity,  &11  to  the  lowest  ^de,  -md 
by  adhesion  to  it  beeome  tainted  jKwner 
than  if  they  were  suspended  in  the  centre. 


•  See  Doyle's  Cffckpccdia  qf  Practical  Mm- 
handryt  page  395. 
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no  obI^f  msmtgenieBtr  beade»  wannth 
sod  Mgfa  feediti^  bj  '^ich  a  pnpetiul 
stUKHa&a  of  eg^  can  be  obtained  in 
winter,  is  by  baviug^  pirilett  and  hens  of 
dUftgmt  ages,  -winch,  moohing  at  dif- 
ferent periods^  are  not  all  incapacitated 
fhnat  lAjiug  oontemporaneoasly. 

RAPE.  This  plant,  wfaidi  is  of  the 
cabbage-  tribe,  is  cultifvated  like  cole,  or 
06lza«  finr  tibe  sake  of  its  seeds,  from 
-widch  dl  is*  extracted  by  grinding  and 
preMore.  It  is  also  extensively  culti- 
imted  in  Bngland'  fbr  the  suceoknt  food 
iHihsli  its  iMek  and  fle^  stem  and 
leecves^  siq^y  to  siiecp  when  other  fbdder 
is  scarce. 

The  mode  of  coltivation  of  the  oolsa 
and  rape  fbr  seed  ianearly  tiie  same. 
The  colza  tftkes  a  longer  time  to  oome  to 
maturity^  and  prodneer  more  seed.  The 
rape*  grows  on  less  fertile  soils,  and  may 
be  sown  in  spring  as  well  as  in  astomn. 
Bctii  are  haixly,  and  resist  tiie  winfier's 
fnwi. 

Hie  colza  (Brasoca  oleraeea  or  cam- 
pestris)  is  a  plant  which  grows  with  a 
strong  brandung  stem,  thrw  or  Ibar  fset 
hi|^  and  requires  room  to  spread ;  the 
pbmts  are  therefore  raised  in  a  seed-bed, 
and  transplanted  nAnea  they  have  ao- 
<]^mred  a  certain  size.  When  rapt  (Bras- 
8iea  napos)  is  cnKiTated  for  tiie  seed, 
it  is  treated  in  the  same  manner;  one 
description  will  therefore  serve  for  both., 

The  seed-bed^  i^iere  the  cnlthmtion  is 
OB  a  small  scale,  is  nsoally  prepared  by 
dignng  ortrenclnng  with  the  ^de,  in  a 
good  loamy  soil,  neither  too  sandy  nor 
too  wet  A  large  proportion  of  rotten 
dma^  is  spread  evenly  over  it,  and  dug  in 
six  mdMs  deep,  and  the  sar^ne  is  raked 
fine.  The  seed  is  sown  broad-cast  or  in 
driU ;  the  latter  is  tlie  best  metiMd :  it  is 
then  slightiy  covered  with  the  rake ;  and 
if  the  ^nnd  will  allow  of  it,  without 
risk  of  Its  being  bound  too  hard  in  case  of 
dry  weather,  it  is  well  rolled  or  trod  with 
tin  feet  The  seed  must  not  be  sown 
too  thick ;  and  the  plants,  as  soon  as  they 
ha^  mx  leaves,  must  be  thinned  to  a 
distance  of  feur  or  five  indies  in  the 
TOWS,  which  will  make  them  stronger 
and  better  fbmished  with  roots.  One 
acre  of  seed-bed  will  furnish  plants  for 


ten  aeres  or  more.  The  seed  i8«iFim^i«i 
July  or  August,  that  the  plants  may  net 
run  to  seed  the  same  year,  which  ^ey 
are  apt  to  do  if  sown  early;  and  t^  are 
trani^lanted  in  September  or  OeCober,  €m 
land  ^^ch  has  already  borne  a  |)rofitaUe 
crop.  As  this  crop  is  a  substitate  fer 
a  fellow  on  rich  lieavy  land,  too  much; 
pains  camiot  be  taken  to  keep  it  firee  feom 
weeds.  Winter  barley,  and  rye,  whieh- 
aie  reaped  early  in  July,  are  very  proper 
crops  to  be  succeeded  by  rape  or  colza. 
The  stubble  should  be  ploughed  two  or 
three  times,  to  pnlverise  and  dean  it.  A' 
good  coat  of  rotten  dung  dhoald  be  put 
on,  and  the  land  ploughed  in  ridges,  ar 
for  turnips :  tiie  pLants  should  be  put  in 
on  the  ridges  ten  inches  apart.  It  r^ 
quires  great  care  in  taking  them  up  not* 
to  breidc  ike  filbres  of  tl^  roots;  they> 
should  be  raised  with  a  fork,  and  pkoed 
gentiy,  with  the  fine  eartii  adhenng  to^ 
them,  in  flat  baskets,  and  in  a  slairang* 
pention,sa  that  the  t(4>s  may  be  itpwardsi 
In  idanting^  the  holes  shcndd  be  madr 
with  a  large  thid&  dibble,  that  the  plants 
may  be  introduced  witiiont  donbHnff  up 
the  principal  roots  or  breaking  the  fibres. 
The  earth  should  be  pressed  to  the  root* 
by  a  short  ^bble,  inserted  to  the  ri|ht  or 
left  of  the  bole  nuide  by  the  first  dibUa; 
or,  winch,  is  better  in  stiff  seHs^  a  hole^ 
^uld  be  made  with  a  narrow  hoe  o^ 
soffident  depth  to  allow  the  plant  to  her 
placed  in  it,  and  another  hoe  shottld' 
follow  to  draw  the  eartii  to  the  plant 
Thus  two  men  with-  hoe%  andone  womaii,, 
wfll  plant  ac  row  more  n^dly  iban' 
could  be  done  in  any  other  way :  the 
mam  who  fills^i^  the  aoie»  places  hisi  foet* 
by  the  side  <^  each  plaat  as  he  goes  oo, 
to  press  the  earth  to  the  roots. 

An  expeditious' mode  of  planting  rape 
is  used  in  Flanders.  A  spade  ten  mdiee 
wide  ispadied  vertieally  into  tin  groondy 
and,  by  drawing  tiie  lumdle  towinds  Ins 
body,  the  labourer  makes  a  wedge-Mhe 
openrag ;.  »woman  insartsa  plant  in  cash 
EMB  of  this  opening,  and  when  the  Ba» 
ivmoves  the  ^mde,  the  earth  fells  back 
i^jaiBSt  the  plants..  The  woman  psti  her 
foot  between  the  two  plants,  and  they  am 
tiien  fiatedintheir  places.  In  this  opera- 
tion the  man  moves  badnrards;  sEDd  the 
woman,  who  pots  in  the  plants  forward. 
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Instead  of  the  roade,  an  instrument  is  also 
used  called  a  plantoir.  It  consists  of  two 
8liarp-|K>inted  stakes  a  foot  or  more  iq>art, 
connet^ed  by  a  cross-handle  at  top,  and  a 
bar  at  about  eight  or  ten  inches  from  the 
points.  The  instrument  is  pressed  into 
the  ground  by  the  handles,  assisted  by 
the  foot  placed  on  the  lower  bar,  and 
makes  two  holes,  a  foot  apart,  into  which 
the  plants  are  placed,  and  earthed  round 
as  before.  This  is  done  when  the  land 
has  not  been  laid  up  into  high  ridges. 

When  a  lar^e  field  is  to  be  planted, 
a  more  expeditious  mode  is  adopted ;  and 
this  is  the  most  usual  practice  in  Holland 
and  Grermany.  The  land  having  been 
prepared,  and  the  manure  well  incorpo- 
rated, a  deep  furrow  is  drawn  with  the 
plough;  women  follow  with  baskets  of 
plants,  which  they  set,  a  foot  ^>art,  slant- 
mg  against  the  ftirrow  slice.  When 
the  plouffh  returns,  the  earth  is  thrown 
against  mese  plants ;  and  a  man  or  wo- 
man follows,  who,  with  the  foot,  presses 
the  earth  down  upon  the  roots.  Some- 
tinMs  i>]ants  are  put  into  each  furrow, 
which  is  then  ten  inches  or  more  wide ; 
but  the  best  cultiyators  put  them  only  in 
every  alternate  furrow.  In  lliis  case  also 
there  are  no  ridges.  The  season  of  the 
year  affords  sufficient  moisture  in  the 
north  of  Europe  to  ensure  the  growth  of 
the  plants ;  and  if  they  have  escaped  the 
fly  in  the  seed-bed,  they  are  now  tolerably 
mfe.  No  farther  attention  is  requisite 
till  spring.  The  weeds  are  then  care- 
fully extiriMited  by  hand  and  hoe;  and 
where  the  distance  of  the  plants  admits  of 
it,  the  light  plough  stirs  the  ground  be- 
tween the  rows,  throwing  the  earth  to- 
wards the  stems ;  yet  so  as  to  leave  eadi 
plant  in  a  little  basin  to  catch  the  water 
and  conduct  it  to  the  roots.  When  the 
plants  are  invigorated  with  rich  liquid 
manure,  such  as  night-soil  mixed  with 
water,  or  the  drainings  from  dunghills, 
they  become  extremely  luxuriant;  and 
every  trouble  or  expense  bestowed  upon 
them  is  amply  repaid.  The  difference 
between  a  crop  partially  neglected  and 
another  carefiilly  cultivated  often  exceeds 
fifly  per  cent 

A  moderate  return  of  seed  for  colza  is 
thirty  bushels  per  acre,  but  it  frequently 
exceeds  fi%.    The  value  on  the  Conti- 


nent is  neaiiy  the  same  as  that  of  wheat. 
In  England  it  is  somewhat  less,  owing  to 
the  quantity  imported.  It  is  usoally  ^d 
by  the  last  of  ten  quarters. 

There  is  not  much  difference  betwe^ 
the  value  of  colza  and  rape-seed  (called 
navette  in  French):  but  flie  latter  pro- 
duces less.  When  the  rape  b  transplanted 
before  winter,  it  is  much  more  productive 
than  when  sown  in  spring.  In  the  latter 
case  it  produces  seed  the  same  year.  It 
is  sown  in  drills,  and  thinned  out  by  the 
hoe,  and  in  £aivourable  seasons  a  tolerable 
crop  is  obtained.  It  is  generally  sown  on 
land  which  could  not  be  brought  into  a 
proper  tilth  after  harvest,  and  which 
would  require  the  fh)st  of  winter  to  mel- 
low it 

Great  crops  of  cole-seed  and  rape  have 
been  produced  in  the  fens  of  Lincoln- 
shire and  the  alluvial  soils  in  E^ssex,  by 
merely  paring  and  burning  the  surikce  and 
ploughing  in  the  ashes ;  and  these  crop, 
alteAiating  with  oats,  have  in  many  in- 
stances so  exhausted  the  soil  as  to  cause  a 
great  prejudice  against  them  in  the  minds 
of  the  landlords.  Many  leases  have  a 
clause  prohibiting  its  cultivation,  except 
to  be  eaten  green  by  sheep.  The  prin- 
cipal cause,  however,  of  the  diminution 
of  this  crop  in  England  is  the  inferior 
price  obtained  for  the  seed  when  com- 
pared with  wheats  which  can  be  raised 
on  the  same  land,  and  is  a  more  certain 
crop. 

The  rape  and  colza  ripen  their  seed 
very  unequally.  The  lower  pods  are 
ready  to  burst  before  those  at  the  top  are 
full.  If  the  season  is  wet  at  harvest, 
much  of  the  seed  is  lost ;  and,  without 
great  attention,  some  loss  is  sustained  in 
tiie  most  fiivourable  seasons.  It  should  be 
cut  when  the  dew  is  on  it,  and  moved  as 
littie  as  possible.  If  the  weather  permits, 
it  is  thrashed  out  on  a  cloth  in  the  fieldj 
and  as  many  thrashers  are  employed  as 
can  be  convenienUy  collected,  that  no 
time  may  be  lost,  when  the  weather  is 
&ir.  The  s^d  is  spread  out  on  the  floor 
of  a  granary,  that  it  may  not  heat,  and  is 
tum^  over  frequently.  It  is  then  sold 
to  the  crushers,  who  express  the  oil.  The 
pods  and  small  branches  which  are 
broken  oft*  in  thrashing  are  much  relished 
by  cattie. 
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This  crop  retarns  litde  to  the  land,  and 
18  of  itself  very  exhausting.  Not  so, 
however,  is  the  rape,  when  sown  as  food 
for  sheep.  It  is,  on  the  contrary,  a  valu- 
able substitute  for  turnips,  upon  land 
wMch  is  too  wet  and  heavy  for  this  root. 
The  Brassica  oleracea  is  more  succulent 
than  the  Brassica  napus.  Its  stem  is  not 
8o  hard,  and  the  son  pith  which  it  con- 
tains is  much  relived  by  every  kind  of 
live-stock.  To  have  it  in  perfection,  the 
land  should  be  prepared  and  manured  as 
f<v  turnips.  The  rape  should  be  sown 
in  drills  ten  inches  apart,  about  the  be- 
^nning  or  middle  of  August,  which  gives 
ample  time  for  preparing  the  land,  with- 
out interfering  with  the  turnip  cro|).  It 
vrill  be  sufficientiy  forward  before  winter, 
and  it  should  then  be  hoed  over  once.  If 
the  crop  is  very  forward,  it  may  be 
slightly  fed  off:  but,  in  general,  it  is 
hest  to  let  it  remain  untouched  till  spring. 
In  the  end  of  March  and  the  beginning 
of  April  it  will  be  a  great  help  to  the 
ewes  and  lambs.  It  will  produce  excel- 
lent food  till  it  b^ns  to  be  in  flower, 
virhen  it  should  immediately  be  ploughed 
up.  The  ground  will  be  found  greaUy 
recruited  by  this  crop,  which  has  taken 
nothing  from  it  and  has  added  much  by 
the  dung  and  urine  of  the  sheep.  What- 
ever be  the  succeeding  crop,  it  cannot 
fiiil  to  be  productive ;  and  if  the  land  is 
not  dean,  the  farmer  must  have  neg- 
lected the  double  opportunity  of  destroy- 
ing weeds  in  the  preceding  summer  and 
in  the  early  part  of  spring.  If  the  n^pe 
is  fed  off  in  tune,  it  may  l^  succeeded  by 
barley  or  oats  with  clover  or  grass  seeds, 
or  potatoes,  if  the  soil  is  not  too  wet 
Thus,  no  crop  will  be  lost,  and  the  rape 
will  have  been  a  clear  addition  to  the 
produce  of  the  land.  Any  crop  which  is 
taken  off  the  land  in  a  green  state,  espe- 
cially if  it  be  fed  off  witii  sheep,  ma^  be 
repeated,  without  risk  of  fiiilure,  provided 
the  land  be  properly  tilled;  but  where 
oole  or  n^  have  produced  seed,  they 
cannot  be  profitably  sown  in  less  than  five 
or  six  years  after  on  the  same  land. 

When  the  oil  has  been  pressed  out 
from  the  seed,  the  residue  (which  con- 
tains a  portion  of  starch  and  mucilage 
not  changed  into  oil)  and  the  husk  if(  &e 
seed  form  a  hard  cake  known  by  the 


name  of  rape-cake.  This  is  used  on  the 
Continent  to  feed  cows  and  pigs  with,  as 
we  use  the  linseed  cakes :  but  it  is  also 
much  used  as  a  rich  manure,  and  for  this 
purpose  it  is  imported  in  large  quantities. 
When  rape-cake  is  ground  to  a  powder 
and  drilled  with  the  seed  on  poor  light 
lands,  it  supplies  nourishment  to  the 
young  plants,  and  greatly  accelerates 
their  growth;  but  if  it  be  added  in  a 
large  proportion  in  immediate  contact 
wiUi  the  seed,  on  heavy  impervious  soils,, 
it  often  undergoes  the  putrid  fermentation,, 
which  it  communicates  to  the  seed  sown,, 
and,  instead  of  nourishing,  destroys  it. 
In  this  case  it  is  usefhl  to  mix  it  with 
some  dr^  porous  earth  or  with  ashes, 
which  will  prevent  the  too  rapid  decom- 
position. Dissolved  in  water  and  mixed 
with  urine,  it  forms  one  of  the  most  eflB- 
caciousofartificial  liquid  manures.  Hence 
it  is  probable  that  the  most  advanta^us 
mode  of  using  it  on  the  land,  after  it  has 
been  dissolved  in  the  urine-tank,  is  to 
apply  it  by  means  of  a  water-cart  to  the 
rows  where  the  seed  has  been  already 
drilled,  or  some  time  before  it  is  put  in» 
Where  flax  is  to  be  sown,  this  mixture 
applied  a  few  davs  before  the  seed  is 
sown,  so  as  to  allow  it  to  sink  into  the 
soil,  is  considered  in  Flanders  as  next  in, 
value  to  the  emptyings  of  privies,  which 
with  them  hold  iiie  first  rank,  for  pro- 
ducing fine  crops  of  flax.  When  a  crop 
appears  sickly,  and  not  growing  as  it 
should  do,  owing  to  poverty  in  the  soil*, 
atop-dressing  of  rape-cake  dissolved  in 
water,  if  no  urine  is  at  hand,  will  gene» 
rally  excite  the  powers  of  vegetation; 
and  it  is  highly  probable  that  it  may 
greatiy  assist  the  effects  of  saltpetre  or  of 
nitrate  of  soda,  where  these  salts  are  ap- 
plied. The  cultivation  of  rape  or  oole 
for  spring  food  cannot  be  too  strongly 
recommended  to  the  fieinners  of  heavy 
clay  soils. 

RAT.  Few  animals  are  more  destmc* 
tive  of  every  kind  of  grain  than  rats. 
When  a  bam  is  infested  with  them,  it  is 
scarcely  possible  to  get  rid  of  them.  They 
will  leave  it  for  a  time,  and  the  &rmer 
imagines  that  they  are  all  destroyed ;  but 
no  sooner  is  the  com  brought  in  than 
they  resume  thdr  depredations.    There 
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'f  hmnnFerf  of  destroying  them, 
8onr  of  tbete  means  are  equally 
ingenious.  Hie  mart  ol^ 
■viMffiraj  of  dcstrojing  rats  is  to  potsoa 
ttem,ifineh  appears  an  easy  matter;  bat 
it  it  not  so  wiCtMut  an  aeearate  know- 
led^  of  ths  haknts  of  these  crestures. 
Their  seae  of  smeUing  is  more  aeate 
Hun  we  can  well  coBeeivei,  and  their 
caution  is  not  easily  deeeived.  It  is  di^ 
Anilt  tx>  entice  them  witii  food  when 
tlRgr  fasve  |denty  of  grain  to  satisfy  their 
hnnfler.  Patience  and  persereraaoe  alone 
can  lull  their  caution  to  rest 
The  iHrindpleon  wfai^  all  rat-catchers 
is  to  entice  the  rats  to  some  par- 
spo^  convenient  for  their  future 
operations^  There  are  some  strong  scents 
Wfiicfa  these  animals  seem  to  delight  in  ; 
and,  by  means  of  these,  their  natural 
flttncity  is  dfeceiYed.  Oil  of  rhodium,  of 
c«rrsway>  or  aniseed,  and  musk,  are 
great  £aiyourites  with  rats.  Bags  impreg- 
nated with  tiiese,  and  which  have  not 
been  in  contact  with  any  part  of  the  body 
of  a  man,  being  laid,  as  if  by  accident, 
will  induce  them  to  come  oot  of  their 
Mding^jAaees  in  tiie  night,  and  freouent 
the  toot  where  the  smell  attracte  Ihem. 
Gradually  they  will  become  fkmiliarised 
with  the  place;  and  pieces  of  tallow  or 
cheese  or  malt-dust  may  be  placed  near 
witiioat  exciting  their  suspicion.  After 
they  have  been  ftd  for  a  ume,  they  will 
readily  eat  anythiBg  that  mi^  be  thrown 
down,  provided  it  has  not  been  touched 
bjr  the  hand  without  the  covering  of  a 
glove  propeiiy  soenled.  It  will  take 
some  time  to  accom^i^  this ;  and  when 
tbej  are  to  be  poisoned,  a  quanti^  of 
peisoDed  fbod,  similar  to  what'  they  have 
been  accustomed  to  feed  on,  must  be  pre- 
pwed,  8nfl<nentto  poison  all  those  winch 
are  siq^iosed  to  frequent  the  place.  The 
poiwns  oenmioidy  used  are  arsenic,  nux 
voini<»,  powdered  Spanish  flies,  and  co<>- 
culus  inmcus,  which  intoxicates  them,  so 
that  they  mxf  be  taken  by  the  hand.  A 
small  chamber,  or  a  large  chest  or  box, 
is  convemcnt' to  collect  the  ratS;  and  in 
ovder  to  induce  them  to  ^  in,  pieces  of 
tsastad'  cheese  or  red-hemng  are  trailed 
along  the  ground  from  the  rat-holes  to 
tiie  place  where  it  is  wished  that  they 
riionld  assemUe.    As  soon  as  they  have 


been  accustomed  to  find  fbod  which  ^^y 
like,  they  wHI  all  come  to  it  in  the  ni^^, 
and  they  can  be  poisoned,  or  caoght  l^^ 
some  contrivance  by  wMdi  the  only  en- 
trance to  the  pl|^  or  box  can  be  sod- 
denly  dbsed.  When  traps  are  set,  they 
should  be  left  open  ibr  a  time,  and  tiier 
rats  allowed  to  eo  in  and  out  witUont 
hinderance,  till  mey  crowd  together*  in 
them,  and  can  be  taken  in  great  numbers 
When  rats  have  been  caught  in  a  trap^. 
and  have  soiled  it  with  their  excremetrti^. 
it  should  not  be  washed,  nor  mudk 
handled:  it  diould  be  left  in  the  same* 
spot  as  long  as  any  rats-  aiv'cau^ht.  A!ta]r 
chtmge  of  position  exeiies  thenr  cauticn. 
An  ingenious  trap  is  made  by  stretching 
a  jnece  of  pardiment  over  the  open  aid  <n 
a  cask,  and  entidng  tiie  rats  to  eat  thr 
food  Ind  upon  the  parchment  When 
they  have  evidentiy  been  there  to  f^ed, 
cross  cnts;  a  few  inches  long,  are  made  in 
the  parchment  with  a  penknife ;  and  in 
the  bottom  of  the  tub,  which  has  Ibur 
inches  of  water  in  it,  a  brick  is  set  on  its 
edge,  so  as  to  rise  just  out  of  the  water. 
The  rats  coming  fer  feod,  as  usual,  some 
one  soon  slips  through  the  parchment; 
and,  felling  into  the  water,  seeks  reffase 
on  the  bridh: :  as  more  fell  in,  they  fight 
for  the  possession  of  the  bricl^  and  tl»r 
noise  attracts  all  the  rats  within  hearii^ 
Thus  it  is  said  that  a  great  number  may 
be  caught  in  one  night  In  the  'Cydo* 
peedia  of  Agriculture,'  by  Loudon,  there 
is  a  description  of  a  very  oom|dicatsd 
trap  fer  rate,  which  appears  rery  inge- 
nious ;  but  whether  it  is  efffictive  we  have 
not  had  an  opportunity  of  provii^. 


BEAPIN6  (or  cutting  the  com  when  it 
is  ripe)  is  one  <^  the  most  important  op»»- 
tions  of  harvest.  R  requires  many  hasids 
to  accomplish  it  in  proper  time^  so  that 
the  ccHm  which  is  ready  for  the  sickle 
may  not  be  too  ripe  and  shed,  nor  ihe  fldr 
weather  be  allowed  to  pass  befbre  all  the 
com  is  secured  in  bams  or  stacks.  The 
labourers  who  are  required  all  ti^e  year 
for  the  common  purposoB-  of  husliaiidty 
seldom  suffice  fer  the  harvest,  espeeialty 
on  extensive  farms,  and  recourte  is  ims- 
ally  had  to  the  assistance  of  mechaniss 
and  artisans  fh>m  the  iici^bonring  towns 
and  villagee  where  tiie  population  is  osn 
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aiderable,  or  labourers  are  induced  hj 
good  wages  to  come  from  a  distance.  M 
me  harvest  is  later  in  those  parts  of  every 
country  which  have  a  more  northern 
situation,  or  are  higher  above  the  level 
of  the  sea,  bands  of  reapers  from  these 
oome  to  assist  in  the  harvest  of  those 
tracts  whose  produce  is  earlier.  To 
encourage  the  annual  return  of  so  de- 
sirable assistants,  every  encouragement  is 
given  them,  not  only  by  wages,  but  also 
by  £x)d  and  drink,  iad  amusements  after 
the  toil  of  the  day.  Thus  the  time  of 
harvest  is  a  time  of  rejoicing  both  to  the 
labourers  and  the  master. 

The  common  reaping-hook,  or  sickle, 
▼hh  which  the  com  is  usoally  cut,  is  one 
•of  the  oldest  instruments  of  husbandry; 
and  the  goddess  Ceres  was  generally  re- 
presented by  the  ancients  with  a  sheaf  of 
com  and  sickle  in  her  hand.  In  reaping 
with  the  sickle,  a  portion  of  the  stems  is 
collected  with  the  left  hand,  and  held  &st ; 
while  the  rackle  in  the  ri^ht  hand  is  in- 
serted below  the  left,  takmg  the  stems  in 
its  semicircular  blade,  and  cutting  them 
through  by  drawing  the  sickle  so  as  to 
act  as  a  saw,  for  which  purpose  the  edge 
is  finely  serrated  in  a  direction  from  the 
point  to  tiie  handle.  The  heads  of  the 
oom,  with  the  upper  part  of  the  straw, 
sue  then  laid  on  the  ground  in  quantities 
which  may  readily  be  collected  into  a 
sheaf.  Practice  soon  ^ves  dexterity  to 
the  reaper;  and  he  £ds  it  more  ex- 
peditious to  cut  small  quantities  in  suc- 
cession until  he  has  filled  his  hand,  than 
to  attempt  to  cut  through  a  large  hamdftd 
at  (mce.  Severe  wounds  are  often  in- 
flicted on  the  fingers  of  the  left  hand  by 
beginners,  even  to  the  loss  of  a  finger; 
bat  this  soon  makes  them  cautious  and 
expert.  The  division  of  labour  is  intro- 
duced with  advantage  amongst  a  band  of 
reapers.  A  certain  number  cut  the  com, 
while  others  follow  to  gather  the  sheaves ; 
some  only  preparing  the  bands,  and  others 
tying  them  and  setting  up  Ihe  sheaves 
into  stooks  or  shocks,  which  usually  con- 
sist of  tenor  twelve  leaves.  The  smaller 
.  the  dieaves  are,  the  less  injury  the  com 
sustains  in  a  wet  harvest ;  as  the  moisture 
In  a  thick  sheaf  does  not  so  readily  eva- 
porate. Hence  it  is  the  interest  of  the 
Cumer  to  see  that  the  reapers  do  not 


make  the  sheaves  too  large.  In  many 
places  there  is  a  regular  measure  for  the 
circumference  of  a  sheaf,  which  diould 
never  exceed  thirty  inches.  The  bands 
are  made  by  taking  two  small  handfuls  of 
the  cut  com,  and  crossing  them  just  below 
the  ears  into  a  knot.  The  sheaf  is  then 
pressed  with  the  knee,  and  the  band 
drawn  tightly  around  it.  The  ends  are 
twisted  together  like  a  rope,  and  inserted 
under  the  band,  which  efiectoally  &stens 
it.  This  operation  is  soon  learnt^  and  is 
done  very  rapidly.  The  sheaves  E^ould 
be  so  tied  that  there  may  be  no  danger  of 
their  falling  loose  when  pitched  into  the 
cart  or  stacked,  without  being  so  tight  as 
to  prevent  the  moisture  in  the  straw  from 
evaporating.  They  should  not  be  tied  too 
near  the  ears,  but  rather  nearer  to  the 
butt  The  sheaves,  when  tied,  are  placed 
two  and  two  on  the  butt^ends,  with  the 
^trs  leaning  against  each  other:  some- 
times they  are  placed  in  a  circle,  all  the 
ears  being  together,  and  the  butts  slanting 
outwards :  a  sheaf  is  then  opened,  by  in- 
serting the  hand  into  tiie  middle  of  the 
ears,  and  reversed  over  the  tops  of  the 
preceding,  forming  a  cone,  and  covering  all 
the  other  ears,  while  it  hangs  down  around 
them.  In  this  position  tiiey  will  bear 
much  rain  without  injunr.  It  is  a  good 
practice  to  place  the  snocks  across  the 
furrows  between  the  stitches  or  lands,  so 
as  to  allow  the  air  to  cijrculate  more  freely 
around  them.  In  this  case  four  or  five 
sheaves  are  placed  in  a  row,  leaning 
against  as  many  in  a  parallel  row ;  and 
two  sheaves,  being  opened,  are  reversed 
over  them  to  protect  me  ears.  Whatever 
be  the  mode  adopted  in  reaping  the  com, 
the  same  kind  of  sheaves  are  formed*  and 
set  up  in  shocks. 

Wherever  the  sickle  is  used  for  reap- 
ing, the  straw  is  cut  at  a  certain  height 
from  the  ground,  and  the  remainder 
forms  a  long  stubble,  which  is  usually 
mown  at  leisure  after  harvest,  and  carried 
into  the  yard  for  litter ;  but  in  the  neigh* 
bourhood  of  large  towns,  where  straw  is 
sold  at  a  good  price,  or  exchanged  for 
stable  dung,  it  is  important  that  as  much 
as  possible  of  it  should  be  cut  with  the 
com.  This  has  introduced  the  practice 
called^  fogging,  and  sometimes  bagging, 
the  origin  of  which  provincial  expressioof 
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if  not  well  known.  Tbeinstromentnsed  | 
fbt  tUs  purpose  partakes  of  Hm  nature  of 
«  sey^e,  as  well  as  of  a  rea|nnp4iook.  It 
is  ripped  like  a  sickle,  bat  is  modi  lar^r 
and  DToeder;  and  instead  of  being  in- 
Rented  like  a  saw,  it  has  a  diarp  edge  like 
«  scythe,  which  is  renewed  when  Uimt 
by  means  of  a  stone  or  bat  The  fiigging- 
liook  eats  the  straw  close  to  the  groimd 
by  a  stroke  of  the  hand ;  and  its  eorred 
lenn  is  only  nseftd  in  coUectmg  stray 
stems,  and  holding  a  certun  quantity  of 
#iem  between  it  imd  the  left  hand  of  the 
reaper  when  he  makes  up  a  riieaf.  A 
eertain  quantity  is  cut  towards  the  stand- 
ing com,  the  left  hand  pressing  it  down 
at  the  same  time.  When  as  mfsh  is  thus 
eut  as  would  make  half  a  small  sheal^  die 
reaper  comes  ba^wards,  cutting  in  a 
direction  at  right  angles  to  the  firet,  and 
rolling  together  the  two  parts,  which  he 
carries  in  die  bend  of  his  nook  and  places 
on  the  band  which  had  been  prepared  fbr 
Jnm.  A  Aill-nzed  sheaf  is  usually  com- 
posed of  two  cuttings.  Two  men  will 
rally  employ  a  third  to  make  bands  fbr 
them,  tie  up  the  sheaves,  and  set  them  up. 
This  method  of  reaping  is  laborious,  on 
account  of  the  stooping  required  to  cut 
near  the  ground.  The  Hamault  s^fthe, 
which  has  been  described  in  most  agri- 
cultural works,  does  the  work  better,  and 
with  less  ftLtigne :  it  is  in  fiust  a  ftgg^ng- 
liook,  not  quite  so  curved,  of  which  the 
handle  is  longer,  and  pfaiced  at  an  ang^ 
widi  llie  plane  of  the  blade.  It  requires 
flome  practice  to  give  the  proper  swing  to 
it  l^a  peculiar  motionof  the  wrist;  but 
vrhoi  this  is  once  acquired,  a  connderaMe 
saving  oi  labour  and  time  is  effected. 
Many  sttemptB  have  been  made  to  bring 
it  into  use  in  England;  but  from  tiie 
obstinacy  of  the  labourers,  or  the  want  of 
perseverance  in  the  masters,  without 
much  success.  A  better  instrument  how- 
ever on  exten^ve  fiums  is  the  eradle- 
«ey1he,  which,  in  the  hands  of  an  expert 
SDDOwer,  will  do  more  work  and  more 
effectually  secure  all  the  straw  tban  any 
other  instrument. 

The  oMection  to  the  gr^  barn-room 
required  for  so  mudi  straw  b  obviated  by 
iSae  practice  of  stacking  the  com  in  tiie 
open  air  on  proper  stands  to  keep  it  dry 
«Bd  out  of  the  reach  of  vermin.    The 


adfitSonal  trorf>le  in  thrashing  is  net  so 
great  as  that  of  mowing  or  raktuf  tbe 
stubble,  which  Is  generally  deferni  till 
hatf  of  it  is  lost  by  deoompositioa  by  te 
air  and  BKHSture.  The  advantage  cf 
mowing  extensive  crops  is  eleariy  aown 
m  a  paper  in  the  finuth  number  of  the 
*  Jourau  of  the  Royal  Agriceltaral  %9- 
ciety  of  Endand,'  by  Mr,  Bodwefi,  of 
Alderton  Han,Snflbtk,  who  has  foundry 
experienee  that  the  crop  ot  wheat  wlddi 
was  mown  by  the  scy&e  and  tied  up  in 
sheaves  was  fulyassoon  fit  to  be  oanied 
as  Aat  whieh  had  been  reaped.  Wbsn 
the  saving  of  time  is  oonoteed  as  wdl 
as  the  saving  of  ei^ense,  tiiere  seems  to 
be  no  doubt  that  on  an  extensive  ftm 
the  scythe  is  &r  preferable  to  the  ockie 
for  cutting  e^ery  kind  of  grain.  Barley 
and  oats  are  unially  mown  end  carried 
widiont  tying  tbem  into  sheaves,  but  ibis 
is  a  ^ovenly  and  wasteM  praetiee:  by 
means  of  tiiie  oradle-scylhe  tiiey  mi^  be 
mown  so  regularly  as  to  be  resdily  lied 
into  dieaves;  and  the  addition^  expense 
will  be  ftilly  oomnensatod  by  the  aaiving 
of  all  the  com  which,  being  on  the  ont* 
side  of  the  stack,  is  lost  by  tiie  deprad»> 
tions  of  small  birds. 

Beans  are  usually  reaped  by  the  sidde, 
the  stems  being  too  strong  and  too  wide 
aparttoadmkdrtiie  scythe.  Where  Httm 
be  done  conveniently,  widiout  the  soB 
adhering  too  nmch  to  the  roots,  H  is 
better  to  pull  tihem  up,  and  tie  Hum.  in 
bundles  with  straw  bands,  or  tar-twInc* 
which  will  be  ibund  both  a  oonveiiseBt 
and  economical  method. 

Peas  are  geneodly  reaped  by 
two  large  hooks  sixoilar  to  the 
hooks,  one  of  whidb  is  held  in  eac^ 
and  the  stems,  wMeh  are  generaliy  modi 
interwoven,  are  partly  cut  and  T^nAj 
torn  from  the  roots,  mul  so  rolled  up  into 
s  small  bundle  kid  loose  in  order  tukt  it 
may  dry.    Tares  are  reined  in  die  iMWf 


The 


expense  of  reaping  com  is  oon- 
siderable,  ei^eeially  whens  the  pi^aift- 
ti(ni  is  scanty.  In  tiie  eastern  coiiniiiar 
men  are  engaged  for  the  whole  hm 
which,  in  mvoundile  weather,  m 
posed  to  be  con^eted  in  a  m 
During  this  time  diey  have  their 
daily  wages,  with  or  withcMit  food,  B^d.  m 
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certain  gnm  besides,  as  harvest  moner. 
In  other  districts  the  hibonrers  reap  the 
«om  by  the  acre,  yn&i  a  certain  allow- 
ance of  beer,  or  monc^  instead  of  it  The 
jnice  of  fieigginff  in  Middlesex,  and  within 
30  miles  aroond  London,  Taries  ttom  nine 
to  twelve  shilHnxB  per  acre,  according  to 
the  crop :  and  if  it  is  lodged,  as  much  as 
fifteen  shillings  is  often  paid,  including 
beer.  The  use  of  the  scythe  considerably 
diminishes  the  expense,  as  fewer  labour- 
en  are  reauired. 

nere  have  been  many  attempts  to 
introduce  machinery  fbr  reaping  com. 
Some  of  the  inventions  were  ingenious 
and  promised  well,  but  none,  when  put 
to  the  test,  answered  the  expectations 
fbnned.  The  various  inclinations  of  the 
straws  prevent  any  regular  mode  of  eut- 
thu;.  The  prindple  m  most  reaping-ma- 
dunes  is  that  of  a  revolving  edge  to  cut 
the  straw,  and  a  drum  to  lay  the  cut  com 
down  regularly.  Wherever  tiie  com  is 
laid  or  K)dgea,  it  is  evident  that  no  ma- 
chine can  collect  straws  lying  in  every 
imaginable  direction  and  interwoven  with 
each  other.  Till  some  better  invention 
appears,  the  scythe  will  probablj  be 
foond  the  cheap^  and  most  expeditions 
instrument  tor  reaping  the  com.  At  the 
Deity  Agricultural  Meeting  in  1843, 
tiiere  wBsa  veiy  large  exhibition  of  agri- 
cultural implements,  which  induded  ape- 
dmens  of  every  article  Mtherto  found 
QsefU  in  agricnltural  operations,  but  it 
did  not  amtain  a  reaping  madiine  of  any 
description. 

BOTATION  OP  CROPS.     It  has 

been  observed  in  a  former  artide  [Ara- 
ble Land]  that  a  repetition  of  tiie  same 
cn>ps  in  succession  has  a  peculiar  efifect 
on  the  soil,  so  that  if  gndn  of  tiie  same 
nature  be  sown  year  after  year  in  the 
same  ground,  it  will  not  produce  the 
same  return  of  the  seed,  even  when  abun- 
dantiy  manured.  The  reason  of  this  is 
not  satisfhctorily  explained,  but  the  ex- 
periments which  have  been  made  by  men 
ii  sdence  lead  us  to  conclude  that  the 
real  cause  will  be  gradually  discovered ; 
and  considerable  advances  have  been 
made  towards  a  rational  solution  of  the 
question.  It  has  been  observed  that  it  is 
the  formation  of  the  seed  which  prin- 


cipally causes  the  deterioratioa  of  tht 
soil ;  for  if  the  crop  be  fed  off  in  a  green 
state,  or  mown  beibre  tiie  seed  is  formed* 
the  same  may  be  safely  repeated,  and  jm^ 
diminntien  of  the  plants  is  Mparsnt 
Urns  grasses  m  a  meadow  which  aea 
mown  befbre  the  blossom  is  ihded  or  the 
seed  formed,  will  i^rin^  no  again  vicooiw 
ously ;  bat  if  the  seed  is  allowed  to  npen, 
tiie  roots  die  away,  and  the  best  gnsfes 
gradually  disappear.  It  is  ^us  that  when 
a  meadow  is  mown  year  after  year  for 
hay,  and  tiie  earliest  grasses  are  allowed 
to  ripen  thdr  seed,  the  crop  will  be  later 
and  later,  and  all  the  earliest  grasses  will 
disappear.  Irrigation  prevents  this,  and 
seems  to  restore  to  the  land  whatever  the 
msses  require  for  their  cootinuaBee. 
Peedinc  oflf  the  meadows  does  the  same ; 
and  Ihu  leads  to  the  condnsioa  that 
water  restores  the  power  of  production ; 
and  that,  the  grasses  not  kemf;  pennitled 
to  run  to  seed,  the  deteriorating  effoet  is 
not  produced. 

If  it  had  been  a  mere  ddianstion  of  the 
nutritious  partides  in  the  sdl  which 
caused  the  deterioration  of  the  sabsequent 
crops,  some  kind  of  manure  might  re- 
store the  fertility;  but  this  is  not  the 
case.  However  judicioudy  the  land  may 
be  manured,  it  is  not  practicid)k  to  ndae 
a  crop  of  wheat  or  clover,  or  of  many 
other  plants,  on  a  soil  which  has  shown 
that,  as  the  formers  say,  it  is  Hrtd  of  that 
crop ;  but  clover  grows  well  after  wheats 
and  wheat  after  dover,  so  that  tiie  same 
eftect  is  not  produced  in  the  soil  by  these 
two  crops.  Experiments  have  been  made 
by  enunent  cnemists,  particulariy  by 
Macaire  of  Geneva,  at  the  request  o£  ih 
Candolle,  which  lead  one  to  suppose  that; 
in  the  formation  of  the  seed  or  other 
nutritious  parts  of  plants  the  sap  is 
digested,  that  it  takes  up  certain  elements^ 
aiKl  deposits  others,  which  are  the  re- 
sidue of  the  process :  and  these,  being 
no  longer  necessary  to  the  formation  of 
the  seed,  are  rejected  by  the  -vital  action 
of  the  plant,  and  exude  by  the  roots. 
Thus  certain  inferior  animals,  which  in 
many  respects  have  some  analogy  with 
yegetables  in  their  growth,  as  the  polypi, 
take  in  nourishment  brthe  same  opeo' 
ings  or  pores  by  which  the  exorementi 
are  T<nded  after  digestion;  and  the  dif 
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iBKut  coDStitation  of  different  animals 
enables  one  class  to  feed  on  the  excre- 
ments of  another;  whereas  no  animal  in 
s  h^thj  state  can  derive  nourishment 
trcm.  that  which  it  has  already  digested 
wad  voided.  Onr  ignorance  of  the  fhnc- 
tions  of  vegetable  fife  prevents  us  firom 
foreseeing  ue  effects  produced  on  the  sap 
hj  the  expansion  of  the  blossom  or  the 
ripening  of  the  seed;  but  experience 
l^ids  OS  to  perceive  that  certain  plants 
thrive  best  after  certain  others;  and 
that  in  this  case  they  are  always  of  dis- 
tinct and  different  natores.  A  plant 
which  has  fibrous  roots,  and  throws  up 
a  seed-stem  with  few  leaves,  thrives  best 
after  one  which  has  a  fleshy  root  and 
many  succulent  leaves  on  a  branching 
stem.  Thus,  wheat  thrives  after  beans, 
vetches,  or  clover ;  barley  and  oats  after 
turnips,  carrots,  or  potatoes.  Indepen- 
dently of  the  manure  which  may  be  put 
into  me  ground,  the  crops  will  be  better 
where  the  proper  succession  is  attended 
to,  than  where  plants  of  a  similar  kind 
are  made  to  follow  each  other.  To  as- 
certain the  cause  of  this,  Mr.  Macaire  and 
some  other  sdentific  men  observed  the 
chanffe  which  took  place  in  the  water  in 
which  wheat  had  been  made  to  grow. 
They  found  a  deposit  in  the  water  of  the 
nature  of  a  bitter  extract;  and  this  they 
concluded  to  be  excrementitious.  Whe- 
ther these  experiments  were  conclusive 
or  not,  they  found  that  beans  grew  well 
in  the  water  in  which  wheat  had  depo- 
sited this  supposed  excrement ;  and,  on 
the  other  hand,  wheat  throve  in  the  water 
in  which  beans  had  grown.  This  con- 
firmed the  well-known  fact  that  heavy 
soils  of  a  rich  quality  and  well  manured 
will  bear  alternate  crops  of  wheat  and 
beans  without  the  intervention  of  a  &llow 
for  a  long  series  of  years,  as  is  practised 
in  some  parts  of  Kent  The  effect,  of  fal- 
lowing land  is  explained  on  the  same 
principle ;  the  excrement  is  washed  out 
by  tiie  rains,  or  is  decomposed  by  the 
light  and  air  to  which  it  is  exposed  by 
the  repeated  ploughing.  Thus  the  land 
is  said  to  be  sweetened,  an  expression  veiy 
common  among  those  farmers  who  ad- 
here to  the  fallowing  system. 

If  the  chemical  nature  of  the  excre- 
ment of  each  plant  cultivated  could  be 


accurately  ascertidned,  artificial  means 
might  be  discovered,  hj  which  the  same 
eff^  might  be  expeditiously  produced, 
which  now  requires  a  whole  season  of 
fidlowing.  But  experience  and  observa- 
tion have  anticipated  science,  as  is  often 
the  case;  and  a  judicious  rotation  of 
crops  has  been  found  to  prevent  the  bad 
etS&cts  of  the  change  in  the  constitution 
of  the  soil  which  is  caused  by  the  growth 
of  particular  classes  of  plants ;  whether 
it  be  that  they  deprive  it  of  peculiar  salts, 
as  some  will  have  it,  or  deposit  dele- 
terious particles,  according  to  otheis. 
However  interesting  it  may  be  to  the 
curious  inquirer  to  ascertain  the  real 
cause,  it  is  sufficient  for  the  practical 
£uiner  to  learn  by  experience  what  crops 
succeed  best  after  each  other,  and  haw 
soon  the  same  kind  of  seed  may  again  be 
sown  in  the  same  ^und  with  a  reason- 
able prospect  of  its  producing  a  good 
crop ;  ana  this,  after  all,  can  only  be 
learned  from  actual  experiment  and 
observation. 

In  all  countries  where  peculiar  atten- 
tion has  been  paid  to  a^culture,  the 
most  advantageous  succession  of  crops  Is 
generally  known ;  and  if  anv  deviation 
takes  place,  it  is  as  an  exception  to  the 
rule,  and  is  not  looked  upon  as  a  model 
for  imitation,  but  rather  as  an  experiment 
of  a  doubtful  result.  Certain  general 
principles  are  commonly  admitted  as 
fully  established;  the  chief  of  these  is, 
that  a  plant  with  a  naked  stem  and  ftri* 
naceous  seed  should  follow  one  with  a 
branching  stem  and  a  fleshy  root,  which 
has  been  taken  fix>m  the  ground  by  mow^ 
ing  or  feeding  before  the  seed  was  ripe; 
or  if  all  these  conditions  cannot  be  ob* 
tained,  that  some  of  them  at  least  shoold 
be  complied  with.  Wheat  sown  after 
clover,  which  is  allowed  to  be  the  best 
succession  on  light  soils,  fulfils  sll  the 
conditions :  when  it  is  sown  after  beans, 
the  condition  of  the  preceding  crop  not 
ripening  its  seed  is  given  up ;  am  ood> 
sequentiy  this  succession  is  inferior  to 
the  other.  Potatoes,  at  first  si^t,  appear 
to  fhlfil  all  the  necessary  conditions;  bat 
although  they  do  not  often  ripen  the  seed 
above  ground,  the  bulbs  of  the  roots  cod* 
tidn  so  much  farina,  that  in  the  formatioD 
of  these  the  soil  is  notoriously  deteiio' 
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rated ;  and  fiirmers  well  know  that,  ex- 
cept in  peculiar  cases  which  form  ex- 
ceptions, wheat  never  thrives  so  well 
af&r  potatoes  as  it  does  after  clover,  even 
when  the  ground  has  been  so  richly 
manured  as  to  contain  more  organic  mat- 
ter in  a  soluble  state  than  there  is  in  the 
roots  of  the  clover. 

A  knowledge  of  the  different  plants 
which  mav  succeed  each  other  on  the 
same  land  is  of  great  importance  in 
forming  a  judicious  rotation,  so  as  to 
obtain  the  most  valuable  produce  fh>m 
any  eiven  soil,  in  as  quick  recurrence  as 
possiole  without  the  risk  of  fidlure.  In 
the  triennial  system,  which  could  only  be 
profitable  where  much  of  the  land  re- 
mained in  a  state  of  pasture,  two  crops  of 
com  were  taken  in  succession  after  a 
complete  &llow.  But  even  here  it  was 
found  advisable  to  have  different  kinds 
of  grain,  and  not  to  repeat  the  same  crop 
^mout  a  fellow  intervening.  In  very 
rich  soils  wheat  and  barley  were  the 
usual  crops  after  the  fellow;  and  the 
manure  was  obtained  by  metns  of  cattle 
or  sheep  kept  on  the  pastures  in  summer 
and  on  hay  and  straw  in  winter.  Re- 
peated ploughings  were  mdispensable ; 
and  the  fermer  who  stirred  his  land  the 
most  was  the  most  certain  of  good  crops. 
But  when  pastures  were  broken  up,  this 
system  soon  exhausted  the  soil  for  want 
of  manure,  and  it  became  indispensable 
to  devote  some  portion  of  the  land  to 
raise  food  for  the  animals  whose  dung  is 
required  to  keep  up  the  fertililr.  Hence 
the  introduction  of  roots  and  artifidtd 
grasses.  It  was  soon  observed  that  the 
crops  of  com  were  much  better  on  the 
land  which  had  home  these  roots  and 
grasses,  even  with  less  manure,  than 
after  crops  of  grain;  and  a  rotation 
was  adopted  in  which  green  crops 
were  raised  between  every  two  crops  of 
com.  In  process  of  time  the  fellows 
were  found  to  be  superfluous  wherever 
green  crops  could  be  raised  with  advan- 
tage; and  the  land  was  kept  clean  by 
carefid  weeding  and  hoeing.  The  effect 
of  a  judicious  rotation  on  the  produce 
raised  in  a  given  time  was  so  evidently 
advantageous,  that  it  gave  rise  to  a 
notion  that  in  this  alone  consisted  the 
whole  art  of  the  fermer,  even  to  the 


neglect  of  manure ;  and  clauses  were  in- 
troduced in  leases  prescribing  the  rota- 
tion to  be  strictly  adhered  to,  often  with 
detriment  to  the  laud  and  loss  to  tibe 
tenant,  when  the  circumstances  required 
a  deviation  fit>m  the  rule. 

In  order  to  find  the  crops  which  may 
advantageously  succeed  each  other  in 
rotation,  many  circumstances  must  be 
taken  into  consideration.  First  of  all 
the  quality  of  the  soil,  and  its  fitness  for 
particular  crop ;  next  the  wants  of  the 
fermer  and  his  femily,  and  the  mainte- 
nance of  the  stock  required  to  produce  a 
sufficient  supply  of  manure.  It  is  un- 
reasonable to  expect  poor  liffht  land  to 
E reduce  wheat  and  beans,  uthongh  l^ 
igh  cultivation  these  crops  may  be 
forced.  Rye,  oats,  and  roots  may  rive 
the  fermer  a  better  profit,  by  being  raised 
at  a  less  expense  than  more  Suable 
crops,  which  must  be  forced  with  manure, 
and  at  best  are  precarious  m  soils  not 
adapted  to  their  growth.  In  moderate 
loams  wheat  may  recur  every  fowrth. 
or  fifth  year,  whereas  in  very  rich  com- 
pact loams  it  may  recur  every  third,  and 
even  every  alternate  year.  Clover  and 
many  artmcial  grasses  do  not  succeed 
well  if  they  recur  oftener  than  every 
sixth  year,  or  with  even  a  longer  inter- 
val. Rape,  flax,  and  potatoes  require  a 
still  more  distant  recurrence  on  the  same 
ground.  All  these  considerations  lead 
Sie  fermer  to  the  selection  of  the  most 
advantageous  rotation  for  the  soil  of  his 
ferm ;  and  where  the  land  in  a  consider- 
able district  is  nearly  of  a  uniform 
quality,  experience  soon  establishes  a 
course  which  no  one  finds  it  pradent  to 
deviate  from.  It  happens  frequently, 
however,  that  a  great  variety  of  soils, 
very  different  in  their  nature  and  fer- 
tility, are  intermixed;  and  then,  unless 
the  fermer  can  apply  the  troe  principles 
of  rotations,,  he  may  greatly  err  by  fol- 
lowing the  course,  wmch  may  be  very 
judicious  for  the  prevuling  soil  of  the 
district,  but  not  at  all  suited  to  some  of 
his  fields.  Here  the  old  advice  to  a 
young  fermer,  to  **  look  over  his  neigh- 
bour's hedge,"  may  not  be  a  pmdent  one 
to  follow ;  and  even  if  tiiere  were  no  dif- 
ference in  the  nature  of  the  soil,  or  in 
the  state  of  fertility  in  which  it  is  at  tiie 
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t%  blind  adherence  to  the  prao- 
ihee  of  otfaen  will  never  lead  to  any  im- 
pRrrenent:  for  snok  improvement  can 
onlj  be  effected  by  lome  knowledge  of 
IIm  reasons  on  which  anv  practice  is 
fbnnded.  Hence  a  knowledge  of  the 
erope  suited  to  any  partioolar  mxl,  and 
ikt  order  in  whidk  these  crops  should 
succeed  each  other,  is  indispensable  to 
the  advantageoQS  cultivation  of  a  &rm. 

That  which  forms  the  food  of  man  is 
idways  the  principal  object  in  the  cnlti- 
vaticn ;  and,  excepting  rice,  which  only 
grows  in  warm  climates,  there  is  no  food 
more  ui^versaUy  used  than  that  which 
IS  made  from  wheat  Bye,  bariey,  oats, 
and  pulse  are  o^  sob^tates  where 
wheat  cannot  be  raised  in  soffidcnt  quan- 
tities. Next  to  grain  comes  meat,  cmefly 
beeC  mutton,  and  pork,  of  which  the  cob> 
sumption  increases  with  the  wealth  of  a 
nation  and  the  advance  of  its  agricultore. 
Wheat  and  &t  cattle  are  therefore  pri- 
mary oljjects  with  every  good  fiirmer :  and 
he  who  can  raise  most  wheat  and  fotten 
most  oxen  or  sheep  or  pigs  will  realise 
t|ie  greatest  profit 

Many  circumstances  may  indicate  a 
deviation  firom  the  course  which,  as  a 
geimml  rule,  is  most  advantageous.  The 
mcility  of  purchasing  manure  from  nehrh- 
bonrh^  towns  may  allow  of  more  ne- 
qnent  crops  of  com,  and  of  nutritious 
rooH  whicA  require  much  manure,  such 
as  potatoes,  and  which  sive  no  retum  to 
the  land  in  the  shi^pe  ca  <kmg.  But  we 
must  lay  down  rules  for  those  who  are 
to  rely  on  their  own  resources  to  recruit 
the  land  with  manure,  so  that  it  mav  give 
the  greatest  produce  without  diminnKhi^g 
in  rartilit;|r ;  and  this  can  only  be  done 
by  a  judicious  feeding  of  live-stock. 

The  simj^  rotation  of  wheat  and  beans 
alternately  would  be  by  &r  the  most  pro- 
fitable in  rich  day  soil,  as  both  these 
Gt&^  always  obtain  a  good  price  in  the 
market;  but  if  a  whole  form  were  so 
cfopped,  nearly  all  the  manure  must  be 
purdiased;  for,  after  a  few  crops,  ^ 
wheat  straw  and  bean  hafan  woud  not 
poduoe  hidf  the  manure  required  for  ihe 
hnd.  Hay  and  oats  must  be  purchased 
for  the  horses  required  for  the  tillage, 
which  might  not  be  procured  so  readily 
or  so  cheap  as  they  may  be  raised  on  tM 


form.  On  very  light  sands  ivheat  or 
beans  cannot  be  raised,  except  by  a  very 
expensive  mode  of  cultivation ;  h\A  lye, 
oats,  peas,  buckwheat,  and  roots  for  cattle 
must  be  substituted.  On  chalky  loan» 
the  principal  crops  are  barley  said,  arti- 
fidal  ffrasses  for  sheep.  In  short,  no 
particular  rotation  can  be  prescribed 
without  a  complete  knowledge  of  the  soil, 
the  locality,  and  every  circumstance  con- 
nected wim  any  particular  form.  As  the 
most  universal  rule,  it  may  be  laid  down 
that  every  alternate  crop  should  be  coo- 
sumed  by  ^ni^iala  on  the  form,  and  tha^ 
at.  much  as  possible,  the  plants  which 
succeed  each  other  should  be  of  different 
natural  botanic  fomilies.  Experience 
has  generally  shown  the  time  that  should 
be  aUowed  to  intervene  between  the  re- 
currence of  the  same  kind  of  crop,  and 
we  have  only  to  form  our  plans  acooid- 


inffly 


n  order  to  prove  that  the  principles 
we  have  here  laid  down  are  not  formed 
on  mere  theory,  we  have  only  to  show 
that  eiqterience  and  observation  have  led 
to  the  same  practical  results,  and  tluit 
those  rotations  which  have  stood  the  test 
of  the  longest  experience  have  been  gra 
dually  brought  to  a  considerable  perfec- 
tion in  consequence  of  the  foilures  which 
generally  followed  any  great  deviation 
mnn  the  true  rational  course. 

Of  the  old  triennial  course  (follow, 
wheat,  barley  or  oats)  it  must  be  observed 
that  the  two  corn-crops  so  rapidly  de(e> 
riorate  the  scnl,  that  a  c(»n^ete  year  of 
follow  is  required  to  purify  it,  and  a 
good  manuring  to  keep  me  land  in  heart, 
and  that  all  me  industry  of  the  former 
cannot  keep  up  the  fertility  of  the  land 
without  extraneous  help,  eimer  from  the 
manure  made  in  towns,  or  in  the  fona* 
yard  by  cattie  bred  and  ^>t  in  conir 
mops  or  pasture-grounds.  This  system, 
which  prevailed  so  long,  cannot  be  called 
a  rotation ;  and  no  real  improvement  was 
introduced  into  a^culture  until  the 
notion  of  its  perfection  was  exploded,  and 
tenants  were  permitted  to  deviate  trom  it 
The  rotaticms  adopted  in  the  place  of  this 
old  system  necessarily  parto^  at  first  of 
its  main  defects.  Green  crops  were  in* 
troduced  of  necessity  to  su^^ly  the  loss  o& 
the  commons  and  pastures,  wnich»  as  ^ 
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population  increased,  were  gradually  cul- 
tiyated  as  arable  land:  but  the  two  white 
etGfi  remaiioe^  m  Bucccaeion,  and  e¥ai 
now,  floeb  is  the  force  of  habit  and  early 
impression,  that  one  of  the  most  difficult 
pomts  to  be  guned  with  mne  practical 
mrmers  is  to  make  them  hare  patience 
when  tiieir  land  is  in  a  good  state,  and  to 
prevent  their  sowinff  a  white  crop,  whidi 
18  immecKately  prontable  and  obtained  at 
littie  or  no  expense,  instead  of  a  greea 
cnH>,  which  will  keep  the  land  in  heart 
and  improye  it  for  future  crops,  but 
which  does  not  figure  in  the  amount  of 
salts.  Yet  it  can  be  clearly  shown,  that 
in  most  cases  the  second  corn-crop  is 
dmtly  purchased  by  the  expense  required 
to  restore  the  land  to  the  state  in  which 
it  was  when  the  seed  was  sown  a  second 
time;  manure  alone  will  not  do  this; 
Allowing  and  repeated  ploughing  can 
akme  efifeet  it :  and  whether  you  plough 
sevend  times  before  a  crop,  or  are  forced 
to^  so  after  it,  there  is  no  difference  in 
the  expense  of  labour,  although  there 
may  be  much  in  the  yalue  of  me  subse- 
quent crops. 

The  Norfolk  course  (turnips,  barley, 
cloyer,  whea£)»  whidi  if  so  wdl  known 
aad  deservedly  in  repute  far  Mght  sandfly 
has  only  one  defect,  whkh  is  tibe  too  fire- 
<|Mutreeunreiiee  of  cloyer.  Rje  grass,  the 
usiHiiL  substitute  in  sandy  soils,  unless  it 
be  fed  off  young,  is  &r  inferior  to  doyer 
as  a  pr^aration  fiMr  wheat,  and  this 
aeeorof  with  tiie  iheory;  for  wheat  and 
ryt  grass  are  both  of  tii»  natiral  fSunily 
of  the  gramriMB.  Tares  or  yetehes  are  a 
flood  substitute  in  heayy  soils,  as  well  as 
bemis^  both  of  which  are  leaumuuMB,  but 
not  wdl  suited  to  li^  sandy  soils.  Peas 
axe  sometimes  introduced;  but  they  are 
apt  to  encourage  weeds,  unless  the  crop 
beyery  hcayy,  and  then  they  exhaust  thie 
8oil»  and  leaye  little  vegetable  matter 
bdihid  them  in  thdr  roots. 

In  many  countries  there  are  other  ye|;e- 
t^le  pseduct8,whi^  are  required  lor  the 
food,  of  the  inhabitants,  or  supply  the 
mm  BMttrials  of  manufikctnres :  these 
OMMt  be  introduced  into  the  rotations, 
aceovdiB^  to  their  effect  on  the  soil  and 
tlie  cnlttyation  they  require.  Indian 
coffB,  or  maize,  and  French  beans,  fcMr 
tlieir seed  are  enltivated in moresoothcm 


climates  as  field  crops.'  Potatoes  are  now 
an  esKntial  product  in  some  districtB» 
and  one  which,  i^r  maize»  produees  Ae 
greatest  quantity  of  food  fer  man  from  a 
given  portion  of  land.  But  potatoes  r^ 
quire  much  manure,  and  cannot  profit- 
ably be  cultivated  to  a  very  great  extemt 
as  a  farm  produce,  nor  reputed  on  the 
same  land,  for  any  length  of  time,  oftener 
than  once  in  eight  or  ten  years;  they 
should,  however,  always  enter  into  the 
rotation  in  that  portion  of  the  laid  whi4i 
is  to  be  mudi  worked,  cleaned,  and  ma- 
mued  after  a  crop  of  com.  Flax,  colsa^ 
hemp,  and  many  other  plants  are  culti- 
vated in  various  districts.  By  a  little 
management  a  great  variety  of  produee 
may  be  introduced  with  some  regularity; 
and,  as  a  ^cimen,  we  will  give  a  rotar 
ti<m  which  is  generally  adoj^ed  in  the 
neighbouiiiood  of  Lille  in  France^  and 
was  noticed  in  the  *  Journal  of  the  Boyal 
Agricultoral  Society  of  Englmd,'  vol.  i, 
piut  iii.,  page  292. 

The  quantity  of  land  is  15  bomtiem 
(about  60  imperial  acres).  £aeh  bonnisr 
is  divided  into  16  cents;  each  cent  h 
consequentiy  one-fourth  of  an  acre. 

In  this  rotation  thore  are  a  great  many 
d^erent  crops,  but  iAte  dndT  is  irbaik, 
which  occupies  18  acres  is  60,  and  thaa 
recurs  nearly  every  third  year  on  ikt 
same  ground.  It  invariably  fJlikms 
clover,  fax,  colsa,  and  beans,  all  {dants 
of  differait  femilies  firom  the  ^amiwam. 
Ajfter  the  wheat,  various  gre^i  crojpt  fi)l> 
low,  and,  excepting  a  very  small  portioo 
of  winter  barl^  aod  rye,  which  are  geae* 
rally  cut  green  for  the  cattle,  all  these  aw 
likewise  of  different  femilies  fi!om  wheat. 
Th^  come  colsa,  beans,  and  01^  all  belt 
the  last  of  diffrarent  femilies  from  the  tw» 
IHreoeding;  and  it  must  be  observed  that 
the  colsa  plants  raised  to  be  trrniBpfantsd 
are  fi)llowed  by  beans,  and  tiie  tmnifa 
and  cow-cabbage  by  oeiM,  wlole  the  com 
for  seed  comes  after  tares,  rye,  wintar 
barley,  and  clover.  This  rotation  is  not 
a  theoretical  one,  but  actually  and  stiiotly 
adhered  to  by  all  those  who  are  eon- 
sideredgDodfiumers  in  the  district,  wkere 
it  has  been  the  rule  fmr  a  eentoiy  and 
moro.  It  is  not  the  result  of  physiologi- 
cal theories,  but  k  is  most  prol»bly  Ae 
panmt  of  the  theory  which  iaaswahngit 
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Boiation  cf  Crop*  for  Four  Yean. 

FintYetf. 

Second  Year. 

Third  Year. 

Fourth  Year. 

Bob.  Cent. 

Bod.  Gent 

Bon.  Cent. 

Bon.  Cent 

0    12    GblMplants    ) 
0    \6    Toinipe  .       $ 

1      8    Oats        .        . 

(1    0    Clover.    .\ 
to. 8    Flax    .    . 

0     6    Cow-cabbime 

,1     0    TVres     .     . 
0      8    Rye       .      . 
0     8    Winter  barley 

8    8    Colsa  .    . 

4    8    Wheat 

0      8    Qover     •  ..  : 

0      4    Potatoes  •     . 

4     •    Wheat      •    . 

'  0      2    Beetroot      . 

0    8    Oats     .    . 

0      S    CanoU    .     . 

' 

0    12    Colsaplanto. 
0      6    Turnips  .     . 

1    8    Oats    .        . 

i  1    0    Clover  .  "^ 
10    8    Flax      .   1^ 

M)      6    Cow-cabbage  . 

1     0    Clover  .    .    ) 

r  Tares.   &c.  ) 

8    8    Colsa    .    1 J 
0    8    Beaus    .  }^ 

0     8    Flix      .    .     I 

4     8    Wheat    . 

4    %\   (asin  the   I 

S     8    ColM    .     .     I 
0     8    Beau    .     .     j 

|seoondyear)J 

1    8    Oats 

1     8    Oats      •       • 

CI     0    Clover     .     .  "l 
\0     8    Flax        .     . 

1      0    Rye  and  tares  1 

0     8    Rye    .        . 
0     8    Winter  barley 

8     8    Colsa      .    .    y 

4   8    Wheat  .     . 

fTarcs.  &e.  (as 
4    8^  iuseeondnnd 

0      8    Clover  .     .    J 

I  third  years.) 

0     4    Potatoes      .    1 

0     2    Beetroot     .    > 

0     8    Beans      .    . 

0     8    Canots  .    .    j 

15     0                                15     0 

15    0 

15    0 

The  tares,  rye,  winter  barley,  and  clover  are  mosQy  cut  green  for  fodder. 

uniyersally  adopted  by  all  scientific  agri- 
coltorists. 

Mr.  Blackie,  who  may  be  considered 
as  T^  good  aathority  in  modern  British 
ftnning,  was  requested,  when  in  Paris, 
to  recommend  a  coarse  of  cropping  or  a 
rotation  suited  to  the  northern  portion  of 
France.  Probably  without  any  know- 
ledge of  what  was  actually  the  practice 
in  a  part  of  it,  he  composed  a  table  of 
orc^  which  he  considered  as  suited  to  a 
very  rich  soil  in  a  very  genial  climate ; 
and  if  we  compare  this  wim  the  foregoing 
rotation,  we  shall  be  surprised  to 'find 
bow  nearly  they  agree  in  principle.  It 
has  been  published  in  the  'Gsuraener^s 
Magazine,'  toI.  ii.,  and  republished  in  a 
paper  by  Mr.  Towers  in  the  second  part 
of  voL  i.  of  the  *  Journal  of  the  Royal 
A^cultural  Society  of  England,'  and  as 
it  isao  interesting  agricultural  document, 
we  insert  it  in  the  following  page. 

It  will  be  remarked  in  perusing  this 
rotation,  that  the  true  principles  are 
strictly    adhered    to:— wheat    foUows 


clover,  vetches,  beans,  and  potatoes;  and 
after  the  wheat  we  have  roots  and  green 
crops.  The  only  remark  which  strikes 
a  practical  farmer  is  that  ten  acres  of 
wheat  are  succeeded  by  potatoes,  and 
these  by  wheat  again.  There  is  veiy 
little  land  in  Great  Britain  which  will 
bear  so  severe  cropping,  without  much 
more  manure  than  a  fSm  of  100  acres 
can  afford  for  a  tenth  part  of  it ;  but  this 
is  very  easily  modified  by  substituting  a 
green  crop  for  a  portion  (i)erhap6  one- 
half)  of  the  potato^  and  letting  the  pota- 
toes be  succeeded  by  barley  or  oats  instead 
of  wheat  The  rotation  will  then  be  less 
scourging,  and  better  adi^ted  to  land  of 
moderate  fertility,  where  extraneous  ma- 
nure cannot  be  depended  upon.  We  give 
it  as  an  example  of  the  application  ofthe 
true  theory  or  rotations,  and  it  is  remark- 
able how  nearly  it  accords  with  that 
which  was  result  of  practice  alone,  witli- 
out  theory.  We  have  ourselves  for  many 
]P^ears  adopted  a  rotation  without  being 
tied  down  to  any  positive  rule,  whi<£ 
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has  been  suggested  by  circumstances,  and 
in  some  measure  regulated  by  our  con- 
viction of  the  truth  of  the  theory  we  have 
attempted  to  elucidate.  In  a  clayey  loam 
on  an  impervious  8id)Boil,  but  mostly 
completely  dratxied,  ire  have  had  turnips 
and  Swedes  on  high  ric^^es^  teaes,  mangel- 
wurzel,  potatoes,  and  a  portion  of  rye  to 
cut  up  green;  sncceedea  by  barley  and 
oats  sown  with  clover,  ryegrass,  and 
other  biennial  grass  seeds.  These  were 
mown  for  hay  the  first  year,  and  some- 
times the  second  also,  but  fleoerally  de- 
pastured one  year  at  least;  &en  followed 
beans,  and  after  these  wheat  The  green 
crops  were  put  in  after  repeated  and  deep 
tillage,  and  with  an  ample  aUowaaoe  <^ 
manure.  The  whole  of  the  layer  was 
top-dressed  with  peat  or  coal  ashes  in  the 
firot  year,  and  what  manure  could  be  got 
or  spared  was  put  on  the  second  year 
before  winter,  when  it  was  {doughed  up. 
All  the  com  cr^  were  put  in  upon  one 
shallow  plonghine.  We  have  had  no 
reason  to  rq)ent  of  pufsuing  this  course: 
but  we  allow  that  one  year  only  in  clover 
would  probably  be  more  profitable.  The 
land  is  not  snffciently  fertile  by  nature 
to  bear^  wheat  aft^  Ae  first  year  c^ 
dover,  instead  of  feeding  or  making  it 
into  hay.  This  would  bring  it  to  some 
of  the  rotations  adopted  in  rich  alluvial 
soils.  It  is  a  rule  wiueh  should  never  be 
transgressed,  that  after  every  crop  reaped 
there  should  be  a  remnant  of  manure  suf- 
ficient to  ensure  a  good  crop  the  next 
year ;  and  that  this  should  always  be  in 
the  land,  and  considered  as  stock  in  trade 
or  capitsd  invested  at  good  interest.  By 
means  of  judicious  rotations  and  tillage  a 
much  greater  quantity  of  produce  may 
be  raised  at  a  certain  expense  of  labour 
and  capital,  than  by  any  desultory  and 
experimental  mode  of  cropping.  The 
fiinner  should  fbd  it  his  own  interest  to 
cultivate  his  laud  according  to  the  most 
approved  principles,  and  the  landlord 
should  impose  only  such  restrictions  as  will 
prevent  the  tenant  from  injuring  himself 
oy  diminishing  the  produce  of  his  &rm. 

BUSHES  are  well-known  plants  wUch 
appear  in  all  soils,  especially  those  which 
are  fertile,  when  the  water  which  cannot 
be  evaporated  remains  in  a  stagnant  state 


under  the  sur&ce.  They  are  most  com- 
mon in  moist  meadows  with  a  retentive 
subsoil ;  and  as  they  not  only  occupy  a 
space  which  might  produce  good  herbace, 
but  also  greatiy  deteriorate  the  hay  witii 
which  they  are  mixed,  every  means  to 
destroy  them  are  employed  by  industrious 
formers.  Formerlv  in  this,  as  in  most 
other  instances  of  def^t  in  the  soil, 
only  a  temporary  remedy  was  generally 
thought  of.  The  rushes  were  mown  down 
at  particular  times  of  the  year,  alkaline 
ashes  and  salt  were  spread  over  them, 
and,  in  some  cases,  they  were  destroyed 
by  pouring  boiling  water  on  the  roots. 
But  all  these  only  killed  the  individual 
rudies,  without  removing  the  immediate 
cause  of  them,  or  correctmg  the  stagna- 
tion of  water  which  invariably  repro- 
duced them.  The  only  effectual  cure  for 
rushy  grounds  is  a  complete  syrtem  of 
draining.  The  truth  of  this  assertion  is 
so  generally  admitted,  that  it  is  unneces- 
sary to  dwell  upon  it.  Wheretcr  the 
land  can  be  eftectually  under-drained, 
rushes  will  generally  disappear  as  by 
magic.  If  they  are  strongly  establidied  in 
the  soil,  it  may  take  some  time  before 
they  complete!^  die  away,  eves  after 
dramage,  at  least  in  pastures  which  are 
not  broken  up ;  but  if  the  land  is  ploughed 
and  has  a  proper  tillage,  they  will  not 
survive  the  Sani  year.  In  rich  <dd  mea- 
dows, which  it  would  not  be  prudent  to 
plough  up,  they  may  be  desl^xiy^ed  by 
mowmg  them  when  they  are  in  bloom, 
and  umnediately  spreading  ashes  or  salt 
over  the  place  where  they  grew.  This 
repeated  twice  will  dear  me  gromd  enr 
tirely,  and  the  draining  will  prevent  their 
reujpearing. 

In  heavy  grounds  which  have  been 
laid  up  in  high  stitches  without  thoroughly 
drainnsg  the  land,  and  sown  with  grass- 
seeds  to  remain  in  pasture  two  or  three 
years,  it  is  not  uncommon  to  see  every 
mterval  between  the  stitches  filled  with 
rushes,  especially  if  the  land  be  seduced 
in  fertility  by  over-cropping.  Thfe  indi- 
cates a  wet  subsoil,  and  suggest*  under- 
draining  ;  but  the  rushes  are  often  caused 
by  the  very  roundness  of  Ibe  stitcher 
which  is  supposed  to  keep  the  land  dry, 
but  whidi  accumulates  the  water  in  the 
water  in  the  fiirrows.    if  the  land  had 


Digitized  by  VjOOQ IC 


BYB. 


I    331    ] 


JBtTE. 


been  laid  (^oite  fiat,  it  might  have  been 
too  wet  to  produce  good  istops  of  wheat, 
holt  rashes  woitld  not  have  appeared.  In 
Tery  fiat  meadows  rushes  are  only  foond 
where  the  land  lies  very  low,  with  an  im- 
pOTvious  subsoil,  or  a  want  aS  inclination 
m  the  sori&u^  to  ciuny  off  the  superfluous 
water.  What  might  at  first  sight  be  con- 
sidered as  an  anomaly,  is  yet  perfectly 
true— no  rushes  are  found  in  the  best 
waler-meadows,  althowh  they  aie  for  a 
ooqaiderable  portioa  of  the  year  entirely 
soBlEed  in  water;  but  the  water  is  never 
aerer  allowed  to  stagnate  for  a  moment, 
and  is  always  k^t  running  on  and  ofit. 

The  great  adyantage  which  has  been 
obtainea  by  the  i^stem  of  thoroughly 
dnuning  compact  soils,  or  those  which 
rest  on  impervious  subsoils,  has  induced 
the  proprietors  and  ihrmers  of  land  to 
eag^^  their  ci^ital  in  this  most  certain 
c£  all  inwrovements,  and  the  consequence 
^mH  be,  tnat  in  a  few  years  the  question 
astotlK  mode  ofdestroyins  rushes  will 
no  longer  be  heard ;  and  they  will  only 
be  seen  in  those  low  and  unprofitable 
spots  irom.  which  the  water  cannot  be 
wawn  off  by  drains,  and  where  they 
win  supi^y  some  small  resource  to  the 
maker  of  mats  and  the  repairer  of  rash- 
bottomed  chairs. 

BYE  is  a  plant  of  the  family  of  the 
GramineSy  and  bears  naked  seeds  on  a 
fiat  esa  fiumished  with  awns  like  barley. 
The  straw  is  solid,  the  internal  part  being 
filled  with  a  pith,  whieh,  if  it  causes  it  to 
be  inferior  as  fodder,  makes  it  more 
vttlaable  for  litter,  and  still  more  so  for 
thatching.  The  value  of  the  straw  is 
often  nearly  equal  to  that  of  the  grain. 
Bye  grows  ou  poor  light  8<nls  whidi  are 
altogether  unfit  for  wheat,  and  hence 
traets  of  light  sands  are  often  denominated 
rye-lands.  On  these  soils  this  grain  is 
mc  more  profitable  than  wheat,  which 
can  only  be  raised  there  at  a  great  ex- 
pense <n  marling  and  manuring.  The 
Takie  of  rye  in  those  countries  where  it 
forms  a  considerable  portion  of  tiie  food 
of  the  labouring  classes  is  from  two-thirds 
to  three-fourths  of  that  of  wheat  From 
ea]periments  made  to  ascertun  the  quan- 
tities of  nutritious  matter  in  rye  and 
whea^  Thaer  states  their  real  comparative 
ndne  to  be  as  64  to  71.    It  was  formerly 


raised  in  considerable  quantities  in  Engt^ 
land,  either  alone  or  mixed  with  whe^ 
and  was  then  called  mes/ut,  from  the  M 
French  word  mesl^  which  means  mixed. 
The  meslin  when  «Y)und  produced  a  verr 
wholesome  and  palatable  household  brea^ 
and  it  was  thought  advantageous  to  sow 
the  two  sorts  together,  from  the  notion 
that  if  either  foiled  there  would  still  be  » 
crop  of  the  other.  This  however  was  an 
error.  No  doubt  the  wheat  would  often 
foil  on  inferior  soils  when  the  rye  would 
thrive;  but  the  reverse  was  seldom  or 
never  the  ca8e|  and  besides  the  rve 
comes  to  maturity  at  least  a  fortnight 
before  the  wheat  If  the  soil  is  ca^M&e 
of  bearing  a  moderate  crq>  of  whe^t,  it 
would  be  much  more  advantageous  to  sow 
one  pprtion  of  a  field  with  rve  and  an- 
other with  wheat ;  and  if  meslin  bread  is 
desired,  the  two  grains  may  be  mixed  in 
any  required  proportion.  Excellent  bread 
is  made  of  two  parts  of  wheat  and  one  of 
rye  ground  tog^her,  with  only  the  coarse 
bran  sifted  out  R^e  is  at  present  raised 
in  very  small  quantities  in  England.  By 
examining  the  averages  takoi  for  ibie 
purpose  of  r^inlating  the  dut^  on  the 
importatian  of  com,  the  quanti^  of  rye 
sold  is  insignificant  compared  with  malt 
of  other  gram.  Except  at  the  time  when 
it  is  sown  for  the  purpose  of  afifording 
ffreen  food  for  sheep  and  horses  in  springs 
were  is  no  demand  for  rye  in  the  mar- 
kets. In  the  Betum  now  before  us,  made 
January  8, 1841,  for  the  preceding  week, 
the  quantity  of  wheat  sold  is  stated  to  be 
68,990  quarters,  and  of  rye  only  258; 
and  while  the  average  price  of  wheat  was 
3/.  U,  9d,,  and  barley  1^  138.  6d^  that  of 
rye  was  only  IL  12<.  6d^  which  is  much 
li^ow  its  compffative  value,  according  to 
Thaer's  experiments,  either  to  make  bread 
of  its  fiour  or  to  distil  a  spirit  from  it 

"Bye  is  extensively  cultivated  on  the 
Continent,  egpeciall;^  in  the  Netherlands, 
where  it  is  the  cluef  grain  ftt>m  whidi 
the  spirit  commonly  called  Hollands  is 
distilled,  which  is  fiavoured  with  juniper^ 
in  Dutch  called  Genever,  whence  the 
name  of  geneva  and  its  contraction  ^n. 
When  muted  it  makes  excellent  beer, 
one  bushel  of  rye  malt  being  equal  to  at 
least  one  and  a  quarter  c^  barley  malt 
The  adtivatioa  of  lye  is  very  simple  \  k 
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is  nsoallj  sown  after  wheat,  where  the 
foil  is  light  and  rich,  or  after  turnips  and 
potatoes,  in  those  soils  which  are  not 
•trang  enoogh  for  wheat.  As  it  is  ripe 
in  June  or  July,  turnips  are  often  sown 
immediately  after;  and  by  the  manure 
produced  by  these,  as  well  as  their  effect 
on  the  soil,  a  second  crop  of  rye  can  be 
obtained  the  ensuing  year.  This  is  no 
doubt  contrary  to  all  sound  theory ;  but 
such  is  the  practice  in  Flanders,  and  they 
do  not  find  that  their  crops  diminish  in 
consecmence. 

^  In  England  rye  is  mostly  sown  as  a 
r"een  crop,  and  when  fed  off  early  in 
rping  with  sheep,  the  land  is  inyigorated, 
and  will  bear  excellent  potatoes  or  turnips 
the  same  year.  This  practice  cannot  be 
sufficiently  recommended;  and  if  the  rye 
is  sown  yery  early  in  autumn,  it  may  be 
^  off  in  October  and  Noyember,  when 
sheep-feed  is  beginning  to  fiul  and  the 
turmps  haye  not  yet  attained  their  full 
oze,  without  any  detriment  to  the  succeed- 
ingspring  produce. 

Wmter  Wley  and  winter  oats  haye 
been  substituted  for  rye  as  spring  fodders 
by  some  formers ;  but  on  land  of  mode- 
rate quality  rye  is  generally  preferred. 
It  bears  the  seyerest  winters,  wMch  is  not 
the  case  with  barley  or  oats.  The  rye 
which  has  been  fed  off  yery  early  ma^ 
be  allowed  to  remain  for  seed,  which  it 
will  produce  'more  or  less  abundantly, 
according  as  it  has  been  fed  off  earlier  or 
later. 

The  preparation  of  the  land  for  rye  is 
the  same  as  for  wheat,  except  that  in  very 
light  soils  no  more  ploughings  are  re> 
quired  than  will  clear  me  ground  of 
weeds.  If  rye  is  sown  after  harvest,  one 
ploughing  onl^  is  usually  given.  It  will 
thrive  upon  nch  wheat  sfils,  as  well  as 
upon  lighter,  and,  as  it  throws  out  nu- 
merous stems  in  rich  land,  it  is  the  more 
profitable  as  fodder,  although  the  crop  of 
grain  might  not  be  so  abundant  when  the 
plants  are  too  much  crowded.  To  have 
as  much  green  food  as  posdble,  the  rye  is 
always  sown  broadcast,  three  bushels  at 
least  to  an  acre;  some  sow  a  sack,  and 
with  advantage.  It  is  also  usually  sown 
amongst  winter  tares,  which  the  stems  of 
the  rye  help  to  keep  up  from  the  ground : 
half  a  bu^el  of  rye  to  three  bushels  of 


tares  is  a  ^r  proportion ;  some  ftrmers 
sow  wheat  inst^  of  i^,  as  being  stronger 
in  the  stem,  but  besides  its  being  more 
expensive,  it  does  not  shoot  so  early  as 
rye,  nor  is  it  so  much  stronger  in  llie 
green  stem  as  is  supposed.  C^ts  are  in- 
variably sown  amongst  spring  tares,  and 
answer  the  purpose  well. 

There  is  a  variety  of  rye  mentioned  br 
continental  authors  by  the  name  (^  SeigU 
delaSt,  Jean,  or  St  John's-day  rye,  be- 
cause it  grows  so  rapidly  that,  if  sown 
about  St  John's  Day  (24th  of  June),  it 
will  be  fit  to  mow  green  by  the  middle  of 
September,  and  in  mvourable  seasons  may 
be  fed  off  again  in  November,  without 
preventing  its  giving  ample  fieed  in  springs 
and  a  good  crop  of  grain  at  the  next  har- 
vest •  It  might  be  advantageous  to  intro- 
duce this  variety  into  England,  if  it  be 
not  already  known.  There  is  no  doubt 
that  there  are  varieties  of  the  same  kind 
of  plants  which  have  a  much  more  vigor- 
ous vegetation  than  those  conmionly  ci^ 
tivated;  and  the  introduction  of  them 
where  tiiey  are  not  known  is  an  in^ortant 
benefit  to  agriculture.  The  celebrated 
agriculturist  Du  Hamel  du  Monceau  men- 
tions an  individual  who  had  obtained, 
from  one  sowing,  five  abundant  cuts  of 
green  rye  for  cattle  in  two  years.  If  any 
green  plant  is  cut  down  before  the  fruc- 
tification is  completed,  it  will  in  general 
throw  out  freAi  stems ;  and  in  very  ridi 
soils  its  blossoming  may  thus  be  con- 
tinually retarded  until  the  roots  become 
too  weak  to  force  successive  stems. 

When  the  land  is  in  good  heart  and 
clean  after  wheat-harvest,  it  may  be  ex- 
peditiously cultivated  by  means  of  a 
strong  scarifier,  such  as  that  lately  in- 
vent^ by  Mr.  Biddel,  or  some  similar 
instrument,  which  opens  the  soil  several 
inches  deep,  without  turning  it  over ;  and 
rye  may  be  sown  immediately,  without 
using  the  plough.  This  is  an  immense 
saving  of  time  and  labour,  as  four  or  at 
most  six  horses,  will  completely  stir  ten 
acres  of  land  in  a  day,  which  may  thus  be 
immediately  sown  before  the  wheat  is  out 
of  the  field,  or  fit  to  be  carried.  A  week 
gained  in  the  lime  of  sowing  may  niake 
all  the  difference  between  a  crop  whidt 
can  be  eaten  off  before  winter  and  one 
which  will  only  be  fit  for  the  sheep  in  the 
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sucoeeding  spring.  The  weeds  which 
may  spring  up  with  the  rye  will  either 
be  chdLed  by  its  luxuriance,  or  at  all 
erents  will  never  shed  their  seeds,  being 
mown  or  fed  off  with  the  rye,  and  the 
roots  ploughed  in  the  next  year.  The 
lar^  perennial  roots  will  thus  be  more 
easily  taken  out  than  b^  the  harrows,  and 
all  the  annual  weeds  will  be  destroyed. 

Although  the  value  of  rye  as  a  green 
crop  is  folly  admitted  in  England,  very 
little  is  grown  for  food  or  distillation,  yet 
on  some  poor  soils,  where  wheat  and 
Iwrley  are  now  oftoi  sown  with  a  very 
poor  return,  and  at  a  ereat  expense  of 
manure,  rye  and  buckwheat  would  give 
a  much  greater  dear  profit,  and  would 
require  much  less  manuring :  and  where 
there  are  not  ready  means  of  improving 
the  soil  by  claying  or  marling,  the  cultiva- 
tion of  rye  would  be  found  most  advan- 
tageous ;  and,  by  means  of  sheep,  venr  poor 
suady  s(nls  might  thus  be  made  profitable. 

Rye  is  subject  to  most  of  the  diseases 
which  attack  the  plants  of  the  familv  of 
the  Graminete,  such  as  rust,  mildew, 
bomt  ear,  and  smutrball.  But  there  is 
one  remarkable  disease,  which,  although 
it  is  sometimes  found  in  wheat,  is 
much  more  commonly  observed  in  rye. 
It  is  called  the  ergot,  the  French  name 
of  a  cock's  spur,  which  the  diseased 
grain  resembles  in  shme.  By  some 
pervernon  of  the  vital  functions  of  the 
plant,  the  embryo  or  germen,  instead  of 
ffrowing  into  a  regular  seed  filled  with 
mrina,  shoots  out  a  long  black  fhngus- 
like  substance,  several  times  the  lengm  of 
a  common  seed,  which  rises  above  the 
chaSf  and  has  the  appearance  of  a  slender 
pyramid,  slightly  bent  on  one  side.  This 
substance  is  son,  and  easily  broken  or 
cut,  and  is  uniform  in  its  internal  tex- 
ture, without  any  husk  or  skin  over  it 
If  it  were  merely  the  loss  of  the  grain  of 
which  the  ergot  takes  the  place,  ike  mis- 
chief occasioned  by  this  disease  would  be 
comparatively  trifling;  but  this  fungus, 
when  taken  internally,  mixed  with  the 
rje  flour  converted  into  bread,  has  a 
most  powerful  and  deleterious  effect  on 
the  animal  frame.  When  taken  in  any 
considerable  quantity,  it  produces  the 
most  dreadful  diseases.  This  was  first 
ibterved  in  France,  where  a  great  scar- 


dty  from  the  fiidlure  of  the  crops,  accom* 
penied  with  a  more  than  usual  production 
of  the  ergot  in  rye,  obliged  the  poorer 
inhabitants  of  certain  districts  to  make 
bread  from  diseased  rye.  The  con- 
sequences were  horrid  to  behold;  their 
limbs  rotted  and  separated  frx>m  the  trunk 
before  death  relieved  them  from  their 
misery.  The  ignorant  ascribed  it  to 
witchcraft,  but  experiments  made  on  ani- 
mals by  feeding  them  on  ergotted  rye^ 
soon  showed  the  real  cause.  A  similar 
effect  is  recorded,  and  supposed  to  haw 
been  produced  by  the  ergot  of  wheat  on  a 
fiunily  in  the  parish  of  Wattisham,  Suf- 
folk, in  1762,  of  which  an  account  ap- 
peared in  the  *  Philosophical  Transaction^ 
for  1762,  and  which  is  mentioned  by  Pro- 
fessor Henslow,  of  Cambridge,  in  a  paper 
on  the  diseases  of  wheat,  in  the '  Journal 
of  the  Royal  Agricultural  Society  of 
England'  (vol.  ii..  No.  1,  page  17). 

The  extraordinary  effects  of  the  ergot 
of  rye  have  made  it  &e  subject  of  ex- 
periments in  medicine,  and  it  has  been 
found  extremely  usefbl  in  certain  cases  of 
protracted  labour.  It  is  consequently 
become  an  article  of  commerce  as  a  drug, 
and  imported  fh>m  the  Continent.  By  an 
attentive  observation  of  the  circumstances 
which  fiivour  this  disease  in  the  rye,  it 
might  be  profitable  to  cultivate  the  plant 
expressly  for  the  ergot  it  produces.  The 
seed  which  grows  on  the  same  ear  with 
the  ergot  mi^ht  be  selected  for  seed,  and  a 
cold  wet  soil,  with  an  nngenial  aspect, 
might  be  chosen  as  most  Ukely  to  per- 
petuate the  disease.  The  ergot  is  sola  by 
druggists  at  fh>m  ten  to  twenty  shillings 
per  ounce,  so  that,  if  only  a  pound  of 
ergot  could  be  collected,  it  would  be 
worth  more  than  the  produce  in  sound 
grain  of  an  acre  of  the  best  land.  At  all 
events,  it  will  well  repay  the  trouble  of 
picking  out  the  ergot  from  the  rye,  where 
It  is  infected,  and  it  is  easily  discovered, 
before  reaping,  frx>m  its  prominence  and 
black  colour. 

RYE-GRASS,  sometimes  called  J2ay- 
Grass,  is  one  of  the  most  common  of  the 
artificial  grasses ;  it  is  of  the  family  of  the 
Grandnea,  of  the  ^us  Lolium,  There 
are  several  varieties,  some  annual  and 
others  pereimial,  some  producing  a  strosl 
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laiey  gTMi,  ani  olhenaflniiildiarfnative 
piattL  Thm&wuneAmmnme^ttSjtnm. 
mSdreaoe  of  foU,  dinm^  and  raltiTBtioii. 
bi  tiic  convtrtible  tyitem  oi  husbandry, 
ffje-gnss  peHbnis  a  wy  esteollal  part, 
enaoaUjr  the  pewnniai  aort,  nwh, 
auBsd  widi  diiiBrMit  variatica  of  elovar 
andoHMT  gcMMeads,  prodoota  a  liok  and 
aioie  iMrbaffe,  Whicli  may  beaitber  Bo>im 
Ik*  bay  ar  depaftored.  la  tiie  eoone  of 
^iro  or  time  yean  tiia  land  St  m  SMcb 
iwcnnted  by  tke  eztenswa  of  the  vool^ 
and  by  the  dcmg  and  orine  of  the  ani- 
mals, that,  withoot  dongfiioin  the  yard, 

acops.  When  clovar  b  sown  to  remain 
Qidy  one  year,  the  annoal  TarSety  of  rye- 
gEMS  is  fireqnentlT  bowb  with  it  It  adds 
te  the  weight  of  ttie  hay,  and  the  steaM  of 
the  rye^grass  are  a  gocxl  correc<iye  to  the 
richness  of  the  cloTer«  when  they  are 
giTen  to  horses  in  a  «reen  state;  but 
when  tiie  hay  is  intended  Cor  tiie  London 
narket,  or  mt  of  any  of  tiie  great  mer* 
eantile  towns,  the  tradesmen  and  eanaen 
preftr  the  pore  dover  hay,  thinking  it 
» nutriftioas.    Some  fSnmers  also  who 


a  prejodioe  against  rye-grass,  as 
hfluig  nnihyonraUe  So  tiie  soeeeeding 
erop  of  wheat  Aeeording^y,  i^en  they 
hwe  a  layer  of  rye-grass,  instead  of  dorer 
(beoEuiae  Ae  dover,  having  been  too  often 
lapeated,  fidls  in  theendX  Aey  often  take 
peas  or  beans  between  the  rye-grass  and 
die  wheat  Tins  aceords  with  dieory; 
ibri^en  tiie  rye-grass  oomj^letesitsfbaB- 
tifieation,  eren  if  the  seed  is  not  ripe,  it 
haa  a  deteriomtbig  effeet  on  tiie  soil, 
nmilar  to  that  of  a  white  crop,  and  there- 
Ibre  a  legnminons  crop  fihenld  soeeeed  it 
Many  fiunners,  without  being  able  to  gWe 
any  reason,  assert,  from  experieaoe  alone; 
4isk  wheat  taken  aft^  r^re-grass  is  more 
io^jeet  to  accident  or  fiulnre  than  after 
ledckyier.  This  is  not  the  case  idien  the 
rye  grass  has  been  depastured,  bat  in  the 
convertible  system  generally  adopted  in 
Scotland,  oats  are  imuilly  sown  when  the 
grass  is  broken  up,  because  an  abuidant 
erop  is  obtuned  oa  a  nn|[le  plnnghing; 
and  the  land  requires  stimaff  te  prodnoe 
agood  crq;)  of  wheat,  whicn  is  taken  in 
pieferenoe  after  beans  or  early  toraf 
J^JBEiereat  varieties  of  rye-grass 


at 

whidk  goesbylhenasae  of  1\km/s  rye- 
grass has  kept  its  repatatkm  as  a  peren- 
aiai  grass  ibr  a  long  Hme.  TheieaKsa 
rvegrmn,  well  known  In  the  S01161  of 
Prance,  in  Switserland,  and  in  Getmamy, 
IS  a  native  of  Lembardy,  where  it  gvaws 
mast  lozoriantly  and  rapi^y  by  meaaa  ef 
irrigatioB.  There  is  no  grass  iHiIek  «a 
soon  Ibrms  a  water-meadow.  It  haa  been 
brought  into  notice  in  England  widiiB  a 
few  years,  in  coaseqnenee  of  smaS  par* 
oels  of  the  seed  havinff  been  brought  o^nr 
by  in^vidoals  who  aamiredits  qaaMss; 
and  it  has  beme  the  eold  and  wetwintem 
of  Britain  better  than  mifffat  hafa  been 
expected.  On  rich  moist  and  it  gvsws 
most  li^idly  and  hDcariantly.  It  wBl 
bear  several  caitin|s  in  a  season.  The 
writer  of  this  artide  has  had  two  pariKt 
crops  of  seed  ftom  the  same  plaols  Snone 
year,  the  first  in  June  and  the  aeeaBd  hi 
October,  bodi  perfeetly  ripe  and  heavy. 
Those  who  have  paid  attention  to  the 
oahivalion  of  rye-gram  tinnk  higbfly  ef 
it  This  gram  grows  anidi  bknw  rabidly 
in  qNriagman  any  other  grass,  and  »  so 
nmdtrdished  by  cattle,  tl£t  they  senrody 
allow  a  dnsjle  stem  to  firing  vp.  A 
SBuOl^iaee  m  a  layer  bem^  aownwitti 
Italian  ryo-grass,may  be  distu^ioishad  la 
the  pastore  by  its  aaperior  green  calomr 
and  its  very  doae  pile;  and  the  eatlta 
will  alwi^  be  ftmnd  there  as  long  m 
^re  is  the  least  bite  for  them.  It  mmr 
be  advanlageoasly  sown  in  aotnmn  widi 
the  TrifiiliBm  incamatam,  and  IngaHiar 
the¥  will  pveaaadieariy  green  iwd  m 
spnng.  It  amy  be  a  qnestioB,  whelhot 
mia  k  preferable  to  sowfaig  rye^  but  it 
aflbrds  a  variety,  and  on  some  soda  mnr 
pfodnee  eariier  and  more  alamdant  fmk 
for  lambs.  l¥1ien  Italian  rye  graas  ia 
sown  by  itsd^  and  aUowed  to  go  to  aaad, 
it  becomes  thhi  after  the  ^rst^^esr,  ftona 
many  of  tiie  plants  dyin^; 
tiberefiore  be  pmdent  to  mtx  1 
kinds  of  g^ssMS  with  it,  whidi  wiH  aa^ 
ply  its  place  iri^re  it  is  worn  oat  It  m 
a  most  exodlent  practice  to  sow  Italian 
ryegram  on  dd  meadows  andpastmns^ 
at  the  time  when  Ihey  aee  recnuled  wiA 
compost  or  eardL  If  ihey  are  watt  hsfw 
rowed  or  scarified,  and  me  lym  gram  be 
sown  befisre  the  roller  goes  over  them, 
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1h»«Meee£iif  crop^htgr  will  be  raaeh 
ki»eased  in  qammtj  and  improved  in 
^Mfitj.  On  irtter-ttfiadMn  irhach  se- 
qatve  tenovadon,  ibis  frwi  is  invalnable, 
being  «99df  ,  rapid  in  maom^  aad  T«ry 
•byrSaiit  wben  irrigated.  Wie  b«Fe  jeen 
%ff  wmdt  in  Joly  fton  a  se^i^  nade 
wtteMneadKm  sown  iritk  ItaMan  rje- 
«8s  in  IfavdL  Tins  'waa  at  Mr.  De 
Felknberg'i,  at  Hofinr],  near  Betne,  in 
Smteeripad.  Mr.  X  UodmeU,  at  AMcr- 
ta  Hall,  near  Woodbridga,  m  fiuffiolk, 
«dti¥«le8  die  Italian  r7»<^;raail(9r  aeed  to 
a  laitge  ^extent,  and  with  ^"eatsveoeis. 

"  MikllXFOlN,  Hedifaanm  tmobriddi,  is 
a^vlaot  «f  the  fioniiy  of  tke  LegominMB, 
w&ck  growa  Inxnnantlx  jmd  fpontaae- 
miik  iNBi  Hie  «alcareoiia  maoBtaiBi  of  tbe 
fl^dile«ndsoiidi  of  Europe.  Itluisbeen 
Ia  regolar  enldiration  Ibr  xqpwarde  of  two 
oentnriea  for  'die  purpose  of  mp^jv^ 
fodder  for  catde,  eidier  in  die  gnaen  state 
or  wben  oonverted  mto  bay.  Tbere  aie 
fow  plants  wbicb  have  more  n^idljr  kn- 
proM  the  y  alne  of  poor  tbin  calcareous 
aoUa  Iban  sainfoin;  and  in  the  riefaer 
iSnda  of  loani,  whidi  eontam  a  consider- 
Sbble  proportion  of  ealeareons  matter,  its 
'vidoe  ssrpasses  oven  tiiat  of  bioad  cliflnrer, 
giving  folly  as  great  a  letom,  with  a 
mndi  snudler  ezpeadkme  of  manure. 
l%e  plant  has  a  strong  woody  and  fibrous 
foot,  whidi  innnuates  itself  into  the  is- 
•ores  of  odoareoas  rocks,  ^md  finds  mois- 
t«re  In  Ihe  dryest  seasons,  while  its 
gproading  fibres  keep  the  earth  ih)m  be- 
ins  wasl^  down  the  steep  slopes  of  the 
mUs.  Bemg  nearly  perennial,  or  at  least 
of  many  years'  duration,  it  binds  the  soil 
together*  In  foTonzable  idlnstions,  it 
Biay  be  made  into  hay  twice  in  the  year, 
or  cot  oftener  as  greoi  fodder.  In  ihe 
iMOSt  arid  and  exposed  mtoations,  it  gires 
•t  least  one  good  crq>  of  hay.  The  plant 
gfQ|«va  about  two  foet  hi^  loid  the  stem, 
w^ueh  branches  out  into  many  eomponnd 
leaaws,  is  crowned  widi  a  beimdfol  s^^te 
of  flowers  of  tiie  papilionaceous  kind. 
After  it  has  been  mown,  it  shoots  out 
rapidly  agsdn,  and  may  be  adyantageonSly 
depasbired  by  ewery  kind  of  cattle  or 
she^.  There  are  yarieties  of  the  {dant 
which  differ  in  the  rapidity  of  their 
growdi:    the  best  is  called  in  France 


lee  it  has  been  introdoced  jato  fi»- 
land.  The  duration  of  sainfoin  depnn 
on  tho  nature  of  the  soil,  and  the  state  it 
was  in  with  reject  to  weeds  when  it  «as 
sown.  A  c^  wet  snbsoil  soon  dcsliisfs 
tiie  roots,  whewas  a  free  and  ^  one, 
whether  rodcy  m  grareHy,  giyes  than 
I'igoor.  Grass  and  weeds,  whidi  choke 
the  cixnm  of  the  plants  soon  cauae  it  to 
decay,as  is  the  ease  with  lueem.  Wilti 
eyery  adyantsge,  it  ma^  ia^  in  Ttgenr 
ten  years,  its^ethS&f  if  it  is  oocansnatlgr 
inrigorated  widi  atop-dresring  of  manore 
or  auMS,  or,  which  is  best  of  all,  witii  di- 
lated nriui;  or  the  draimnjg^B  from  dnng- 
hills.  During  that  time  it  may  be  ««t 
tvioe  for  hi^  eyery  year,  taking  care  to 
eat  it  befofe  i^  fiower  is  foded  or  the 
seed  formed;  and  if  sheep  arefi^ded  on 
it  after  the  second  opting,  lihe  n^Lt  crop 
will  w^  repay  the  troid)le.  JtisiMui% 
sown  in  ^ring  m  a  crop  of  barley  m 
ottta,  wUdi  diould  be  sown  thin  in  order 
tiiat  tiie  sainfoin  may  not  be  smothered. 
Tlie  land  dionld  haye  been  prepared  by 
a  cleansing  crop,  such  as  tormps  fed  m 
by  sheep  folded  on  them.  From  Ihaee 
to  firar  bndiels  oi  seed  may  be  aown, 
harrowed  in,  and  rolled.  It  is  not  often 
drilled,  altiiong^  this  method,  by  allov- 
ii^  foe  use  of  tibe  hoe  between  the  nMPi, 
would  nnich  strengthen  tiie  young  plasii, 
and  protect  tibsm  against  coame  gnwes, 
whidi  are  tiieir|sr«atest  enemies*  In^ 
first  year  the  sainfoin  should  not  be  fed 
off  by  sheep;  andifitismo^iti^iould 
not  be  mown  too  dose  to  the  gronnd. 
llie  erown  of  the  root  in  the  yoong  ]^mt 
rises  a  little  above  ^  ground;  and  if 
tins  be  bit  ol^  or  cist  with  the  scythe,  ^le 
^ant  dies.  It  is  vsefol  to  harrow  the 
ground  lightly^  to  draw  the  earth  rsnnd 
Sie  roots,  and  to  destroy  seed  weeds  soon 
alter  foe  bariey  or  oats  are  reaped.  The 
sainfoin  does  not  prodnce  alargeeroptiie 
first  year;  for  some  of  iSa&  seeds  wiU  lie 
a  twelyemonfo  in  the  gfonud  before  &ey 
spring  up.  It  is  in  perfoetion  after  the 
second  year,  when  a  |portion  may  be  rs- 
seryed  for  seed.  &anfoin  hay  is  eat- 
tiemely  nonrishinf  for  overy  kind  of 
cattle,  especially  if  it  has  been  made 
without  rain.  Although  it  is  not  apt  to 
h^  in  the  stack,  it  must  be  put  up  in  a 
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wetj  dry  state;  and  if  it  has  suffered 
from  rain,  too  much  care  cannot  be  taken 
thoroughly  to  dry  it ;  for  the  water  in- 
nnnates  itself  by  capillary  attraction  into 
the  hollow  stems,  and  is  long  in  evi^o- 
rating,  so  that  when  it  feels  quite  dry  it 
may  yet  contain  much  water.  The  mode 
of  discovering  this  is  to  twist  it  strong|^ly 
in  the  hands  mto  a  rope,  when  the  mois- 
ture, if  there  is  any,  will  ooze  out  It  is 
better  to  let  it  dry  thoroughly,  than,  by 
carrying  it  in  a  hurry,  to  run  the  risk  of 
its  becoming  mouldy  within.  In  very 
precarious  seasons  it  may  be  carried  in  a 
green  state,  provided  there  be  no  mois 
tare  in  it  m)m  dews  or  showers,  and 
stacked  in  alternate  layers  with  good 
«traw.  It  will  impart  some  of  its  fra- 
grance to  the  straw,  and  lose  none  of  its 
nutritive  qualities.  The  same  may  be 
done  with  lucem  or  clover.  The  most 
advantageous  use  of  sainfoin,  however,  is 
to  cut  it  green  and  ^ve  it  immediately  to 
tiie  cattle.  There  is  no  danger  of  their 
being  hoven  by.it,  for  it  ferments  very 
slowly,  owing  to  the  fibrous  nature  of  the 
stem.  If  the  situation  of  the  field  admits 
of  occasional  irrigation,  without  danger 
of  the  water  stagnating,  the  [produce  of 
the  sidnfoin  will  be  greatly  increased; 
and  it  may  then  be  cut  four  or  even  five 
times  in  a  season  without  fear  of  exhaust- 
ing its  strengUi.  When  it  begins  to  ap- 
pear thin  on  tiie  ground,  and  other  plants 
seem  to  get  the  better  of  the  sainfoin,  it 
is  time  to  break  it  up.  The  land  will  be 
found^  much  improved  in  fertility  by  the 
sainfoin.  A  poor  chalk  or  gravel,  which 
before  would  scarcely  repay  the  seed 
sown  in  it,  will  now,  by  the  gradual  de- 
cay of  the  roots  and  fibres  of  the  sainfoin, 
produce  several  good  crops  without  any 
other  manure.  The  prudent  farmer,  how- 
ever, will  not  entirely  destroy,  by  re- 
peated crops  of  grain,  that  cohesion  of  the 
soil  which  is  produced  by  the  roots  of  the 
sainfoin;  but  by  a  judicious  course  and 
proper  application  of  the  manure,  which 
the  sainfoin  enabled  him  to  make,  he  will 
keep  up  the  newly  acquired  fertility  until, 
in  me  course  of  ten  or  twelve  years,  he 
can  again  sow  sainfoin  seed  in  it  with  the 
prospect  of  a  crop  more  abundant  than 
the  first.  Many  a  poor  barren  tract  of 
calcareous  rock  and  gravel  has  been  ferti- 


lised and  nused  in  value  by  the  sole  effect 
of  the  sainfoin,  without  which  it  must 
have  remained  in  its  unproductive  state. 

Although  a  chalky  soil  is  best  adapted 
to  the  growth  of  sainfmn,  it  may  be  sown 
with  advantage  in  all  light  loams,  pro- 
vided the  sulwtratam  be  sound  and  dry. 
On  very  rich  deep  moulds  lucem  is  a 
more  profiti^le  crop;  but  sainfoin  wiU 
thrive  whero  lucem  would  &il;  and  it  is 
particularly  adapted  for  poor  dry  soils. 

Thero  is  nothing  peculiar  in  the  man- 
ner in  which  sainfoin  is  made  into  hay. 
It  should  not  be  shaken  about  too  mu(^ 
for  £»9r  of  injuring  the  flower  and  break- 
ing off  the  leaves.  The  swarth  should 
be  merely  tumed  over,  when  dry  on  one 
side,  and  then,  as  soon  as  it  is  dry  through, 
it  should  be  put  into  small  cocks,  occa- 
sionally roreaid  out  in  the  sun,  wl^n  tbe 
dew  is  off  the  ground,  and  carried  to  the 
stack  as  soon  as  it  is  sufficientiy  made. 
It  should  take  a  good  heat  in  order  to 
make  it  compact,  but  without  acquiring 
too  dark  a  colour.  Experience  al<me  can 
teach  the  exact  time  when  it  should  be 
stacked.  When  it  is  left  for  seed,  it 
should  be  examined  carefully  after  the 
blossom  fiides.  The  lower  pods  will  be 
filled  with  ripe  seed  before  tiie  blossiHDS 
at  the  top  of  the  spike  of  flowers  are 
withered  or  the  seed  formed  in  them.  If 
the  sunfoin  were  left  standing  till  these 
seeds  were  ripe,  the  lowest  would  be 
shed;  but  by  cutting  it  at  a  proper  time 
these  may  be  preserved,  while  most  of  tiie 
latter  wiU  ripen  in  the  straw  suflicienlly 
to  vegetate  when  sown.  Bainy  vreather 
is  very  injurious  to  the  seed  crop ;  a  fine 
time  should  therefore  be  selected,  if  pos- 
siUe,  even  at  the  risk  of  a  smaller  crop. 
The  seed  is  only  gathered  for  sowing; 
but  in  case  there  £ould  be  more  than  is 
required  for  that  purpose,  and  no  ready 
sale,  it  is  excellent  food  for  horses.  Tbe 
produce  varies  from  three  to  five  or  even 
six  sacks  per  acre.  It  is  easily  llirashed 
out,  and  this  operation  is  often  dcme  on 
a  cloth  in  the  field,  when  the  weather 
permits.  It  is  readily  done  by  a  thr^ 
mg-machine,  and  winnowed  like  con. 
On  the  whole,  there  are  few  plants  tiie 
cultivation  of  which  is  so  advantageoor 
as  that  of  sainfoin  on  the  soils  on  whi^ 
it  thrives  best 
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SCYTHE.  The  common  scythe  is  an 
instrmnent  too  well  known  to  require  a 
minute  description,  but  as  much  of  its 
utility  in  agriculture  depends  on  a  correct 
adjustment  of  its  parts,  we  shall  briefly 
adyert  to  them.  Ijie  blade  of  the  scytiie, 
which  is  always  curved,  with  the  cutting 
edge  on  the  ooncaye  side,  is  fixed  to  the 
handle  at  an  angle  both  to  the  plane  of 
l9ie  blade  and  to  the  tangent  to  the  curve. 
It  Is  on  the  nice  adjustment  of  these 
angles  that  the  perfection  of  the  instru- 
ment depends.  A  scjthe  must  cut  the 
com  or  grass,  especially^  the  latter,  as 
near  to  the  ground  as  posdUe,  and  where 
the  land  lies  fiat  and  the  stones  have  been 
removed  from  the  snr&ce,  a  good  scythe, 
in  the  hands  of  a  skilful  mower,  will  cut 
the  grass  so  near  to  the  ground  that  little 
or  no  stubble  is  left  Every  fiumer 
knows  well  that  an  inch  of  the  grass  near 
the  ground  adds  more  to  the  weight  of 
the  hay  than  several  inches  higher  up, 
and  that  a  skilful  mower  with  a  good 
scythe  can  easily  add  much  more  to  the 
"viuue  of  the  crop  than  his  earnings  amount 
to^  however  liberally  he  may  be  pitid, 
toad  that  it  is  of  the  greatest  importance 
tiiat  none  but  the  best  mowers  be  en- 
trusted with  the  work,  and  that  attention 
b«  paid  to  the  form  of  their  scythes  and 
lo  meir  being  frequentiy  whetted. 

It  is  the  custom  in  England  for  the 
mowers  to  stoop  much  in  mowing,  by 
iddch  they  im^ine  that  they  have  a 
wider  sweep,  llie  angle  at  which  the 
handle  is  fixed  is  very  acute  to  the  plane 
ci  the  blade.  In  other  countries  the 
mowers  stand  more  upright,  and  a  longer 
handle  gives  them  a  greater  radius. 
Habit  makes  that  position  easier  to  which 
we  have  been  long  accustomed;  but  it  is 
probable  that  a  man  can  endure  fatigue, 
and  continue  his  exertion  the  longer,  the 
more  nearly  his  position  is  erect  In 
some  countries  the  handle  of  the  scythe 
18  nearly  straight,  and  the  end  of  it  passes 
over  the  i^per  part  of  the  left  arm.  The 
position  of  the  mower  is  then  nearly 
erect,  and  his  body  turns  as  on  a  pivot, 
carrying  the  blade  of  the  scythe  parallel 
to  the  ground,  and  cutting  a  portion  of  a 
oonsidorable  circle.  The  position  of  the 
handle  in  this  case  must  be  such  that 
when  the  scythe  is  in  the  middle  of  its 


swing,  and  the  blade  parallel  to  the 
ground,  it  rests  naturally  on  the  icft  arm 
above  the  elbow,  while  the  mower  is 
nearly  in  an  erect  position.  By  turning 
his  body  to  the  right,  and  stooping  to* 
wards  that  side,  he  begins  his  cut,  and  Ij 
raising  himself  up,  the  muscles  of  his  back 
greatiy  assist  in  swinging  the  scythe  round. 

The  blades  of  the  scythes  on  the  Con- 
tinent are  mostiy  made  of  natural  steel, 
such  as  is  found  in  parts  of  Germany 
and  they  are  so  soft  that  tiie  edge  can  be 
hammered  to  sharpen  it  and  keep  it  thin. 
In  England  the  scytiies  are  forged  thin 
and  well  tempered,  and  to  prevent  their 
bending  they  have  a  rim  of  iron  along  the 
back  to  within  a  few  inches  o£  the  point 
This  saves  much  time  in  sharpening,  and 
they  very  seldom  require  the  grindstone. 

Most  scythes  have  two  prelecting 
handles  fixed  to  the  principal  handle,  by 
which  they  are  held,  and  these  aie  va- 
riously put  on,  according  to  the  feghinfi 
of  the  district.  The  real  line  of  tho 
handle  is  that  which  passes  through  botb 
the  hands  and  ends  at  the  head  of  the 
blade.  This  may  be  a  straight  line  or 
a  crooked  one,  generally  the  latter,  and 
by  moving  these  handles  up  or  (k>wn  the 
main  handle,  each  mower  can  place  thani 
so  as  best  suits  the  natural  size  and  posi* 
tion  of  his  body.  Hence  it  is  that  a  man 
can  seldom  mow  well  with  another  man's 
scythe. 

In  mowing  com  when  ripe,  which  it 
an  economics  mode  of  reaping,  the  acyHho 
need  not  have  so  great  a  sweep ;  nor  is  it 
necessary  to  cut  the  straw  so  near  to  the 
ground.  The  great  difficulty  here  is  to 
lay  the  cut  com  evenly,  so  that  the 
binders  can  readily  collect  it  and  tie  it 
into  sheaves.  This  is  most  efiectnally 
done  by  adding  to  tiie  bottom  of  the 
handle  a  small  hoop  at  right  angles  to 
the  line  of  cutting,  and  by  mowing  always 
towards  the  stanaing  com,  which  is  emy 
done  by  be^nning  at  one  end  and  going 
round  toward  the  left  in  an  irregular 
spiral  to  the  centre  of  the  field.  The 
straw  is  thus  laid  leaning  against  the 
standing  com,  and  is  readily  ooUeded 
with  the  arm  by  the  binder,  who  follows 
the  mower.  As  the  straw  is  not  always 
upright,  but  frequentiy  b^t  to  a  tide^ 
this  mode  of  mowing  is  not  always  piao* 
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When  the  com  is  only  slightly 
addition  of 


tieable. 

bent  down,  a  scythe  with  an 
a  cndle,  as  it  is  called,  collects  the  slant- 
ing straw  more  easily.  The  cradle  is  a 
tpedes  of  comb  with  three  or  foor  long 
teeth  parallel  to  the  back  of  the  blade, 
and  &ed  in  the  handle.  This  inserts 
itself  bdiind  the  straw  to  be  cut,  raises  it 
np,  and,  by  a  pecnliar  twist  of  the  scythe 
alter  the  stroke,  it  is  left  so  as  to  be  easily 
collected.  Those  who  are  accustomed  to 
use  the  cradle-scythe  do  the  work  rapidly 
and  weU. 

When  the  com  is  much  lidd  and  en- 
tangled, it  is  impossible  to  use  the  com- 
mon scythe,  even  with  a  cradle.  This 
has  probably  suggested  a  scythe  to  be 
used  with  one  hand,  while  a  hook  in  the 
o^ier  gatiiers  the  straggling  com.  The 
most  perfect  of  these  scythes  is  called 
the  Hainault  acythe,  from  a  province  of 
that  name  in  Belgium,  where  it  was  first 
noticed.  It  is  commonly  used  in  different 
parts  of  the  Continent  The  Hunault 
scythe  is  swung  by  the  power  of  the  wrist 
prmcipall;^.  It  does  not  cut  the  straw 
by  so  oblique  a  stroke  as  the  common 
s^rthe,  but  rather  as  a  bill-hook  or  axe 
would  do,  meeting  the  straw  nearly  at 
right  angles.  The  hook  collects  a  small 
bundle,  which  is  severed  at  a  stroke,  and 
the  left  foot  assists  in  holding  what  is  cut 
and  rolled  together  with  the  hook,  in  the 
hollow  of  the  blade.  It  is  thus  laid  aside, 
and  fit  to  be  tied  up.  This  instrument  is 
a  great  improvement  on  the  English 
fii^g;ing-hook,  which  is  used  in  the  same 
manner,  the  left  arm  of  the  reaper  acting 
the  part  of  the  hook ;  but  as  the  handle  is 
inserted  in  the  plane  of  the  blade,  it 
causes  the  reaper  to  stoop  low,  whidi  is 
&tiguing  to  the  loins,  especially  of  elderl  v 
people,  who  can  more  readily  reap  wim 
the  Hainault  scythe. 

The  scythe  is  an  instrument  which 
should  be  more  generally  introduced  in 
harvest,  and  experience  has  proved  that 
it  had  many  advantages  over  the  sickle 
or  reaping-hook.    [Harvest.] 

SHEEP.  The  sheep,  according  to  Cu- 
vier,  belongs  to  the  class  mammalia,  the 
young  being  nourished  with  milk  from 
the  mammae  or  teats  of  its  mother ;  to  the 
inrder  rvrntnarUiaf  with  four  stomachs,  and 


the  organs  of  digestion  disposed  for  chew- 
ing the  cud;  to  the  tribe  caprida^  witili 
horns  persistent,  and  placed  on  an  osseous 
nucleus ;  and  to  the  genus  ovit,  with  or 
without  horns,  but  these  when  present 
uniformly  takme,  to  a  greater  <^  less 
degree,  a  latenu  and  spiral  direction. 
The  forehead  of  the  sheep  is  arched,  and 
protraded  before  tiie  base  of  tiie  horns; 
there  are  no  lachrymal  ducts,  the  nostrils 
are  lengthened  aiid  oblique,  and  termi- 
nate wimout  a  muzzle ;  there  is  no  beard 
properly  so  called,  the  ears  are  small,  and 
the  1^  slender.  The  hair  is  of  two 
Idnds,  one  hard  and  close,  and  the  other 
woolly — the  wool  preponderating  in  pro- 
portion as  the  animal  is  domesticated. 
The  sheep  is  principally  distinguished 
ftom  the  goat  oy  his  convex  forelMad, 
by  his  spind  horn  not  projecting  posteri- 
orly, and  more  especially,  and  that  in 
proportion  to  the  care  which  is  bestowed 
upon  him,  by  the  preponderance  of  wool 
over  the  hair,  with  which,  in  despite  of 
every  efibrt,  the  Cashmere  goat  is  covered. 
The  history  of  tiie  sheep  may  be  traced 
to  the  remotest  antiquity,  for  the  care  of 
it  was  committed  to  the  younger  son  of 
the  first  man.  *  Abel  was  a  keeper  of 
sheep.'  What  other  animals  were  tiien 
domesticated  is  not  known ;  but  one  pui^ 
pose  to- which  the  sheep  was  devoted  is 
recorded  in  the  sacred  volume:  'Abel 
brought  as  an  offering  to  the  Lord  the 
firstlings  of  his  flock,  and  the  taX  thereof.' 
Not  a  word  is  said  of  this  animal  behif 
used  for  human  food  until  after  the  floo£ 
Man  ate  of  *  the  herb  of  the  field,'~<  in 
the  sweat  of  his  ikoe  he  ate  bread ;'  but 
to  Noah  it  was  first  said,  that  *  every 
thing  that  liveth  shall  be  meat  for  him.' 
The  probability  however  is,  that  the  flesh 
of  the  sheep  and  other  animals  formed, 
even  in  the  earliest  period,  a  portion  of 
human  food ;  and  it  is  recorded  of  Jubal, 
a  son  of  Cain,  that  he  *  was  the  ftither  of 
such  as  dwell  in  tents  and  have  cattie.' 
The  tents  were  formed  of  the  skins  of  the 
animals  which  they  bred;  and  it  can 
scarcely  be  imagined,  that  when  tiie  skins 
were  thus  disposed  of,  the  flesh  would  be 
entirely  thrown  away.  The  sheep  men- 
tioned in  holy  writ  were  homed;  for 
when  Abraham  had  led  his  son  Isaac  to 
the  mount  of  sacrifice,  he  was  arrested  by 
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a  heayenly  voice,  and  saw  behind  him 
a  ram  caught  in  a  thicket  by  his  horns. 

There  is  a  breed  of  sheep  now  extend- 
ing oyer  the  north  and  south  of  Asia, 
and  Palestine,  and  Russia,  and  of  which 
the  flocks  of  the  Cahnucks  and  Tartars 
of  the  present  day  are  almost  entirely 
oomposML  They  are  distinguished  by 
two  hemispheres  of  fiit  commencing  at 
the  loins,  gradually  swelling  into  a  con- 
siderable mass  towards  the  rump,  and 
presenting  behind  two  enlargements  of  a 
more  or  less  globular  form.  The  owners 
of  the  modem  improyed  breeds  would 


find  great  fkult  with  some  points  about 
them;  but  many  of  their  defects  have 
doubtless  been  the  result  of  neglect 

Some  naturalists  haye  traced  the  origin 
of  the  sheep  to  the  Argali  or  the  Mouflon. 
The  Argah  is  a  species  of  mountain-sheep, 
found  in  small  flocks  on  the  high  grounos 
of  Asia,  extending  from  the  precipices 
of  Khamtchatka  in  the  north  to  those  of 
Mongolia  in  the  centre,  and  of  Caucasus 
in  Western  Asia.  The  Mouflon  is  an  in- 
habitant of  Southern  Europe,  Corsica, 
Crete,  and  the  islands  of  the  Grecian 
archipelago.    They  congregate  in  large 


MonfloiifOr  Masman,  of  Curtiea.    From  a  speeimen  in  the  British  Museum. 


groups,  and  possess  all  the  wildness  of  the 
Argali.  Neither  of  these  however  has 
the  slightest  claim  to  being  the  original 
parent  of  the  sheep.  They  are  descend- 
ants of  those  who  have  escaped  from  the 
dominion  of  man,  and  are  retreating  from 
desert  to  desert  in  proj^rtion  as  the  po- 
pulation of  the  country  mcreases. 


It  will  be  most  satis&ctory  to  the  reader 
to  commence  with  the  mstory  of  the 
British  sheep,  and  then  compare  with 
Ihem  the  breeds  and  management  in  other 
countries.  The  records  of  olden  times  art 
very  unsatisfectory  with  regard  to  th< 
existence  of  the  sheep  in  Britain.  N<^ 
early  historian  makes  the  slightest  men 
z2 
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tlonofthem.  EfenOenr^wlMdflseribct 
fOmndiat  lensth  the  employmentB  and 
hkbits  of  the  Bntiflh»  neter  allades  in  the 
meet  distant  manner  to  tibe  iheep^  or  the 
employment  of  its  irool.  The  sabrag»> 
Hon  howeref  of  Britain  being  oomptetod, 
the  eonqnerors  tamed  tiieir  attention  to 
tfie  improvement  of  tiie  ooontrrj  and 
among  other  things  tbej  establi^ed  a 
troollen  manufactory  at  Winchetter,  8Qp* 
vlied  by  the  native  fleeces  of  the  ooantnr, 
ror  ftt>m  no  other  source  could  it  be  <^ 
tained.  So  well  did  tikis  suooeed,  that 
dhe  woollett  doUis  of  Britidn  soon  began 
to  vie  with  and  excel  the  productions  of 
every  otiier  part  of  the  Soman  empire. 
The  finest  and  most  exptfttive  dtesses 
used  on  days  of  ftstivity  or  oersttony 
were  procured  fh>m  Britttn.  The  i^ecp 
employed  in  ftumishing  the  material  it 
ihsxe  productioM  were  ike  ^ort-wooM 
breed,  Winchester  was  situated  in 
the  centre  of  a  country  which  ths%  as 
now»  could  support  shor^wooUed  siMp 
alone. 

After  this  histoiy  li  tflwt  as  to  the 
sheep  and  its  prodoetloM  Ibr  some  oen- 
tunes,  until  an  oHl  chrcmider  gives  a 
pleasing  picture  of  the  laannsw  of  the 
age  when  AlfHd  rrigned,  of  whom  it  is 
said— 

Jvir.  1  V  rok« 
Vor  to  ieve  other  pli,  and  loke  apob  Ma  bdke.' 

This  godmother  is  described  al  being 
skilled  m  the  ginning  of  wool  herself 
and  busied  in  traiidig  her  dai^JHen  to 

the  same  employment. 

It  would  appear  fmtk  this  that  ike  Um 
wool  had  now  begun  to  be  employed,  aN 
though  the  maimfiu^tures  of  the  Win* 
Chester  mills  continued  to  be  duly  esti- 
mated, and,  in  point  of  &ct,  the  cultiva- 
tion of  the  various  breeds  of  sheep,  and 
the  manu&cture  of  the  fleece  into  many 
different  kinds  of  eloth,  had  begen  to  con- 
stitute the  chief  employment  and  wealth 
of  the  country :  and  so  it  has  continued 
to  the  present  oay. 

Different  names  are  given  to  the  sheep> 
according  to  its  sex  and  age^  The  male 
is  callea  a  ram.  or  tup.  After  W( 
he  is  said  to  be  a  Aoa,  a  hogget,  or  ht 
^lamb-hog,  or  tuthhog,  or  teg;  and  if  cas- 
trated, a  wether  hog.    After  i^eariug  and  I 


when  he  is  probably  a  year  or  a  year  aad 
a  half  old,  he  is  called  a  sAtar  hog  itt 
akmrlimf  or  dUmttmtf  or  tup;  and  when 
cattrated  a  tkearing  wntker.  After  the 
seooad  shearings  he  is  a  two  s^sar  tarn, 
or  tnp  or  wetter.  At  the  expiration  <rf 
anodier  vear,  he  is  a  tkrtt  akoar  rmm^  fto. 
The  remale  is  a  owe  or  gimmer  bmk 
until  weaasd,  and  then  a  gimmtr  or  om 
hog  or  tog.  After  being  shorn,  Am  is  a 
tkottruig  ewe  or  gimmor,  or  iho&m  or 
double-toothed  ewe,  and  aftor  that,  a  tmo^ 
or  three,  or  four,  or  okoar  4we  or  tkemoo. 
The  ace  of  die  sfae^  is  reekoned,  not 
from  me  period  of  their  being  dn^ped, 
but  from  the  first  shearing. 

The  teeth  ^ve  certain  mdications  as  to 
the  age.  The  sheep  has  no  incisor  teetb 
in  the  upper  jaw ;  but  there  is  a  dense 
elastic  cushion  or  pad,  and  the  herbage, 
firmly  held  between  the  front  teeth  in 
the  lower  jaw  and  this  cushion,  is  partly 
bitten  and  partly  torn  asunder.  The 
sheep  has  the  whole  of  the  incisor  teeth 
by  the  time  tet  ht  is  a  month  old,  and 
he  retains  them  ttntil  the  fourteenth  or 
sixteendi  month,  lliey  then  begin  to 
diminish  in  tiae,aai  are  displaced.  The 
two  centnd  ohm  aie  first  shed,  and  the 
permanent  ones  tni^ly  their  place,  and 
attrin  tiieir  fhU  growth  when  the  animal 
is  two  years  old.  Between  two  and  three, 
tibenext  pair  areofaanged;  the  third  at 
three  yeais  old ;  and  at  four,  the  month 
is  complete*  After  thia  there  is  no  cer- 
tain rulcL  nntil,  two  years  more  having 
passed,  the  toeth  one  by  one  beonne 
Moatntd  and  are  lost  At  six.  or  seven 
years  of  age  the  maoiStm  of  the  ewes 
shovkL  be  oocasionaHy  exammed,  and  the 
loose  teetii  removed,  and  then,  by  good 
pasture  and  good  nursing  in  the  winter, 
they  may  produce  lambs  until  they  have 
reached  the  ninth  or  tenth  year,  when 
they  begin  rapidly  to  decline.  Some 
flivourites  have  lingered  on  to  the  fifteen^ 
or  sixteenth  year ;  but  the  usual  and  the 
most  profitable  method  is  to  flttten  and  di»- 
pose  of  the  ewes  when  they  are  five  or  six 
years  old,  and  to  supply  th^  jdaaee  by 
some  of  the  best  sheanng  ewes. 

The  rings  at  the  base  of  the  boras 
afford  very  imperfect  indications  of  the 
age  of  the  sheep.  When  untouched,  th^ 
are  little  to  be  depended  upon,  and  ^ew 
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natural  irrMdarities  are  too  often  filed 
airay  by  disnonest  dealers. 

Tlie  AistDiT  of  tbe  British  she^  will  be 
most  natnraUy  ^Tided  according  to  the 
aaaati^  and  quality  of  the  yrooi  of  the 
mffierent  breeds,  the  uses  of  the  skin,  and 
'  the  quantity  and  quality  of  the  flesh. 
The  ooverii^  of  the  original  sheep  oon- 
nited  of  a  mixtore  of  ha&  and  wool ;  the 
wool  being  short  and  fine  and  forming 
an  inn^  coal;  and  the  hair  of  greater 
length,  ]>rq|ecting  through  the  wool,  and 
CQBftitating  as  external  covering.  When 
the  theep  are  neglected  or  exposed  to  a 
oondderable  degree  of  eold,  this  degene- 
ncj  is  easily  traced.  On  the  Devon- 
slore  moors,  the  moontains  of  Wales,  and 
the  highlands  of  Scotland,  the  wool  is  de- 
teriorated by  a  considerable  admixture 
of  hair.  Even  among  the  Sooth  Downs, 
the  Leicesters,  and  the  Byelands,  too 
maay  Jbnjps  occasionally  lessen  the  yalue 
of  the  fleece.  It  is  only  by  dilkent  col- 
timtioQ  that  the  (^nantitr  of  hair  has 
beta  j|;enerally  diminished,  and  that  of 
wool  mcreased  in  our  best  breeds. 

The  filaments  of  wool  taken  team  a 
healthy  sheep  present  a  beautifully 
pofished  and  even  glittering  appearance. 
That  of  the  neglected  or  half-starved 
animal  exhibits  a  paler  hue.  This  is  one 
Taluable  indication  by  which  the  wool- 
stapler  is  enabled  to  fbnn  an  accurate 
c^inion  of  the  value  of  the  fleece.  The 
mixture  of  hair  in  the  wool  can  often  be 
detected  by  dose  examinati(m  with  the 
naked  eye,  but  most  readily  by  the  asust- 
AMce  of  a  microscope. 

Among  the  qualities  which  influence 
the  value  of  the  wod  are  fineness,  and 
the  uniformity  of  that  fineness  in  the 
nn^  fibre  and  in  the  collected  fleece. 
This  fineness  however  differs  materially 
in  Afferent  parts  of  the  fleece.  It  pre- 
vails on  tiie  neck,  the  shoulders,  the  nbs, 
and  the  back.  It  is  less  on  the  legs, 
thighs,  and  haunch,  and  still  coarser  on 
the  seek,  the  breast,  the  bellv,  and  the 
kwer  ps^  of  the  legs.  The  fineness  of 
the  wool  is  oonaderably  Influenced  by 
the  temperature.  Sheep  in  a  hot  climate 
yield  a  comparatively  coarse  wool ;  in  a 
oold  climate,  they  carry  a  closer  bnt  a 
wanner  fleece. 

The  fineness  of  the  fleece  is  also  much 


influenced  by  the  kind  of  fbod.  Anabini* 
dance  of  nutriment  will  increase  both  tha 
length  and  tiie  bulk  of  the  wool.  This 
is  an  important  consideration  with  the 
sheep-breeder.  Let  the  cold  of  winter 
come—let  it  continne  fcM*  a  consideraUe 
period,  yet  if  the  sheep  is  well  kept,  al- 
though the  fleece  may  lose  a  littie  weig^ 
tills  will  be  more  than  compensated  by  iti 
fineness  and  inffl!eaae  of  value.  If  the 
sheep  however  is  half«tarved  while  he 
is  exposed  to  unusual  cold,  the  fibreof  the 
wool,  although  perhaps  somewhat  finer, 
will  be  deficient  in  weight  and  streng^ 
and  Qseftilness. 

That  which  is  called  trumess  cf  sk^le, 
or  the  fibres  behig  of  an  equal  taxe,  is  of 
much  importance  in  the  manu&ctnre  of 
wool,  fin*  whenever  the  wool  assumes  an 
irr^ular  and  shagged  or  breachii  h-ppear^ 
ance,  tiiere  is  a  weakness  in  the  fibre  and 
will  be  an  irregularity  in  the  manufikc> 
ture,  espedaHy  it  the  fleece  is  snlmiitted 
to  the  operation  of  the  comb.  Connected 
with  this,  and  a  most  important  qualihr, 
is  the  elasticity  of  the  woolly  fibre— we 
disposition  to  yield,  or  submit  to  some 
elongation  of  substance,  some  alteratioB 
of  fiDrm,  when  it  is  distended  or  pressed 

rD,  and  the  energy  l^  means  of  which 
original  fi»rm  is  resumed  as  soon  aa 
the  external  fbrce  is  removed. 

Seferrible  to  this  elastiei^  ot  yidding 
character  cf  the  wool  is  Hs  pliMHty 
and  softness,  and  without  which  no  maaur 
ihcture  of  it  can  be  carried  to  any  deme 
of  perfection.  The  last  quality  wM^  it 
is  necessaiy  to  mention  it  its  feUiny  pro- 
perty;  that  quality  by  whidi  it  may  be 
beaten  or  pressed  together  and  worked 
into  a  soft  and  pliable  substance  of  almost 
any  size  and  form.  It  would  seem  that 
tiie  process  of  felting  is  of  fiir  older  date 
than  that  of  weaving,  and  it  is  still  con- 
tinued not  only  hy  tibte  nomadic  tribes  of 
south-eastern  Europe  md  of  Asia,  but  it 
is  made  occasionally  to  vie  with  the  &ie8t 
productions  of  the  loom. 

Some  late  microscopic  observations 
have  unravelled  the  whole  mystery  of 
felting,  and  of  the  employment  of  wool 
in  almost  every  form.  The  fibre,  exa- 
mined under  a  powerM  microscope,  ap- 
pears like  a  continuous  vegetable  growtn, 
from  which  there  are  sprouting,  and  all 
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tending  one  way,  from  the  root  to  the 
oAer  extremity,  nmnerons  leaves,  assom- 
Ing  tiie  appeannoe  of  calioes  or  cups,  and 
each  terminating  in  a  sharp  point.  It  is 
easy  to  conceive  how  readily  one  of  these 
^res  will  move  in  a  direction  from  the 
Toot  to  the  point,  while  its  retraction 
mnst  be  exceedingly  difficult,  if  not  im- 
|KMuble.  It  was  a  fibre  of  Merino  wool 
that  was  first  submitted  to  microscopic 
observation,  and  the  number  of  these  ser- 
rations or  projections  counted.  There 
were  2400  m  the  roace  of  an  inch.  A 
fibre  of  Saxon  wool  finer  than  that  of  the 
Merino,  and  of  acknowledged  superior 
felting  quality,  was  substituted.  There 
were  2720  serrations.  A  fibre  of  South 
Down  wool,  in  its  felting  power  well 
known  to  be  inferior  to  that  or  the  Saxony 
and  the  Merino,  was  placed  in  the  field  of 
vision,  lliere  were  only  2080  serrations  in 
the  space  of  an  inch,  or  640  less  than  the 
Saxony  exhibited.  The  Leicester  wool 
is  acknowledged  to  possess  a  less  felting 
property  than  the  South  Down.  There 
were  only  1860  in  the  space  of  an  inch. 

There  can  be  no  doubt  as  to  the  struc- 
ture of  the  woolly  fibre.  It  consists  of  a 
central  stem  or  stalk,  from  which  there 
•prinff  at  different  distances  circlets  of 
leaf-shaped  projections,  possessing  a  cer- 
tain decree  of  resistance  or  of  entangle- 
ment with  other  fibres,  in  proportion  as 
these  circlets  are  n^ultiplied  and  they 
project  from  the  stalk.  They  are  sharper 
and  more  numerous  in  the  felting  wools, 
and  in  proportion  as  the  felting  property 
exists.  Thev  are  connected  with,  or,  it 
may  be  conndentiy  asserted,  they  give  to 
the  wool  the  power  of  felting,  and  regu- 
late the  degree  in  which  that  power  is 


The  skin  of  the  sheep  is  often  partially 
tanned,  and  then  used  in  the  common 
sorts  of  book-binding;  or  it  is  manu- 
fiatctured  into  parchment,  and  becomes 
exceedingly  valuable  on  account  of  its 
durability.  Immense  numbers  of  lamb- 
skins are  dressed  in  a  peculiar  way,  and 
converted  into  gloves  with  the  wool  re- 
maining on  them,  or  used  in  some  coun- 
tries for  the  linings  of  valuable  garments. 
It  is  scarcely  credible  to  what  degree 
vanity  and  cruelty  are  sometimes  carried. 
The  ewe  is  slaughtered  a  little  before  the 


time  when  her  pregnancy  would  have 
expired,  and  the  lanm  is  taken  from  tiie 
womb  and  immediately  destroyed.  It  is 
supposed  that  the  fur  nearest  to  the  skin 
is  more  beautiful  than  could  have  been  ob- 
tained from  the  same  animal  after  birth. 

As  for  the  carcase  of  the  sheep,  it  is 
comparatively  lately  that  even  in  Great 
Britain  it  has  been  regarded  in  the  H^ 
tiiat  it  deserves.  In  many  foreign  coun- 
tries it  is  disliked,  or  at  least  rarely  eaten. 
The  Calmucks  and  Cossacks  seldom  touch 
it  Even  in  some  parts  of  America  there 
is  a  prejudice  against  it  It  is  an  object 
of  littie  or  no  value  in  Spain ;  and,  exoe^ 
among  tiie  poorest,  it  is  not  there  consi- 
dered fit  for  food.  Since  the  British 
sheep-master  has  begun,  and  judiciously, 
to  look  more  to  the  profit  to  be  derived 
from  the  carcase;  since  the  system  of 
artificial  feeding  has  been  brought  to  so 
great  perfection,  and  a  far  greater  num- 
Der  of  sheep  can  be  fed  and  perfected  on 
the  same  number  of  acres,  perhaps  the 
wool  may  have  somewhat  altered  in  cha- 
racter. It  has  grown  in  length,  and  it 
has  increased  in  bulk  of  fibre.  It  has 
not  deteriorated,  but  it  has  changed.  If 
no  longer  fit  for  the  purposes  to  which  it 
was  once  devoted,  it  has  become  suited 
to  others.  The  increase  of  the  number 
of  fleeces,  and  the  increase  of  weight  in 
each  fleece,  go  far  to  compensate  for  the 
diminution  of  price,  while  the  improve- 
ment of  the  carcase  more  than  supplies 
the  deficiency,  if,  in  truth,  there  was  any 
deficiency  to  supply. 

It  has  been  proved  by  authentic  docu- 
ments, that  the  number  of  sheep  in  the 
United  Kingdom  has  been  more  than 
trebled  in  the  last  one  hundred  and  fifty 
years.  How  was  this  managed? — ^for  it 
was  supposed  that  no  more  than  a  g^ven 
number  of  sheep  could  be  kept  on  a  cer- 
tain space  of  ground.  The  quantity  of 
ground  was  rapidly  increased,  and  much 
that  was  formerly  deemed  unworthy  of 
cultivation  was  rendered  productive ;  but 
more  effective  than  this  was  the  new  sys- 
tem of  husbandry  that  was  introduced— 
the  artificial  or  turnip  husbandry,  by 
which  a  regular  supply  of  food  could  be 
provided  for  every  season.  With  this 
was  connected  the  attempt  to  fiitten  sheep 
still  more  expeditiously  than  could  be 


Digitized  by  VjOOQ IC 


[  «43   ] 


Qplished  by  any  fonner  method. 
This  succeeding  bevond  his  most  san- 
■goine  expectations,  the  sheep-master  next 
attempted  to  increase  the  size  of  the 
breed.  He  had  not,  however,  sufficiently 
taken  into  account  a  consequence  of  this. 
As  the  carcase  increased  in  size,  the  wool 
became  longer,  heavier,  and  coarser. 
Tlie  breeder  would  not  see  this  at  first; 
but  he  soon  began  to  find  that  the  manu- 
&cturer  would  not  purchase  it,  for  it 
could  not  be  used  for  the  purpNOses  to 
which  it  was  formerly  applied.  His  stock 
accumulated ;  it  weighed  heavily  on  his 
hand.  Still  he  would  not  believe  that  his 
once  fiivourite  and  yet  valuable  wool  was 
<deteriorated,  althoi^  he  was  compelled 
to  sell  it  at  a  diminished  price.  And 
what  was  the  consequence  r  Why  that 
lie  had  no  just  reason  to  complain ;  for 
the  early  maturity  of  the  sheep,  and  the 
continued  value  of  the  wool  for  many 
important  purposes,  rendered  his  profits 
greater  thui  they  were  before  he  had 
b^un  to  alter  his  system. 

It  will  now  be  proper  to  take  a  rapid 
survey  of  the  different  breeds  of  sheep, 
commencing  with  the  South  Downs ;  for 
by  them,  or  their  congeners,  the  first 
manu&ctorv  at  Winchester  was  sup- 
ported. The  South  Downs,  and  the 
Hampshire  and  Wiltshire  breeds,  were 
formerly,  according  to  Mr.  EUman,  of 
'  a  very  small  size,  and  jG&r  from  possess- 
ing a  good  shape,  being  lone  and  thin  in 
the  neck,  high  on  the  shoulders,  low  be- 
hind, low  on  the  loins  and  on  the  rumps, 
the  tail  set  very  low,  perpendicular  tram 
the  hip-bones,  sharp  on  the  back,  the 
ribs  flat,  but  good  in  the  leg,  although 
having  big  bones.' 

It  is  pleasing  to  compare  this  with  the 
account  given  by  the  same  breeder  of 
the  South  Downs  of  the  present  day;  the 
change  being  effected  by  him  and  a  few 
spirited  individuals : — '  The  head  small 
and  hornless ;  the  face  speckled  or  grey, 
and  neither  too  long  nor  too  short ;  the 
lips  thin,  and  the  spaces  between  the  nose 
and  the  eyes  narrow ;  the  under-jaw  fine 
and  thin;  the  ears  tolerablv  wide,  and 
well  covered  with  wool;  me  forehead 
also,  and  the  whole  space  between  the 
ears,  well  protected  by  it,  as  a  defence 
against  the  fly. 


*  The  eyes  fbll  and  hnfjtit,  but  not 

Cminent;  the  portion  of  the  frontal 
e  arching  the  eye  not  too  prominent, 
that  it  may  not  form  a  fktal  obstacle  in 
lambing. 

'  The  neck  of  a  medium  length,  thin 
towards  the  head,  but  enlarging  towards 
the  shoulders,  where  it  should  be  broad 
and  high,  and  straight  in  its  whole  course 
above  and  below ;  the  chest  wide,  de^ 
and  projecting  between  the  fore-legs,  in- 
dicating a  good  constitution  and  a  dispo- 
sition to  tluive;  the  shoulders  on  a  level 
with  the  back,  and  not  too  wide  above^ 
but  bowing  outward  fix>m  the  top  to  the 
breast,  leaving  room  for  the  springing  rib 
behind. 

*  The  ribs  comine  out  horizontally 
from  the  spine,  extending  £eu:  backwards, 
and  the  last  rib  projecting  more  than  the 
others.  The  back  flat  from  the  shoulders 
to  the  setting  on  of  the  tail ;  the  loin  broad 
and  flat;  the  rump  long  and  broad,  and 
the  tail  set  on  high,  and  nearly  on  a  level 
with  the  spine ;  Sie  hips  wide ;  the  space 
between  them  and  the  last  rib  on  either 
side  as  narrow  as  possible,  ai;id  the  ribs 
presenting  a  circular  form  like  a  burel. 

'  The  belly  as  straight  as  the  back. 

*  The  legs  neither  too  long  nor  too 
short;  the  fore-legs  straight  from  the 
breast  to  the  foot,  not  bendmg  inward  at 
the  knee,  and  standing  &r  apart  both 
before  and  behind ;  the  hocks  having  a 
direction  outwards,  and  the  meeting  of 
the  thighs  being  {particularly  fbll;  the 
bones  fine,  but  hiftving  no  appearance  of 
weakness;  and  the  legs  of  a  speckled 
dark  colour. 

*  The  belly  well  defended  with  wool, 
and  the  wool  coining  down  before  and 
behind  to  the  knee  and  to  the  hock ;  the 
wool  short,  dose,  curled,  and  free  from 
spiryprojecting  hairs. 

'  The  South  Down  is  adapted  to  almost 
any  situation  in  the  midland  part  of 
England.  It  has  a  patience  of  occasional 
short  keep,  and  an  endurance  of  hard 
stocking,  equal  to  any  other  sheep;  an 
early  maturity  scarcely  inferior  to  tiie 
Leicesters,  and  the  flesh  finely  grained, 
and  of  good  flavour.' 

These  sheep  occupy  the  whole  of  the 
upper  and  under  hill  grounds  of  Sussex. 
Mr.  Lucoock  calculated,  that  within  a 
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iHrtafai  diftaaee  firom  the  dowos  there 
wtn  864,000  theep  of  this  breed,  a  nnm- 
MT  which  if  mAj  to  be  aoooimtod  fbr  b^ 
Hm  gntt^fittBtityof  aitifidal  Ibod  that  IB 
Tailed  on  ihe  arable  part  of  every  fiurm. 
It  haM  often  been  attempted  to  introduce 
tibe  Leicesters  into  the  noghbooihood  of 
die  Sooth  Downs,  bat  they  ooold  not  be 
driven  two  or  ^iree  miks  twice  every  day 
teom  llM  pastore  to  the  Ibid,  and  the  f:>ld 
t^^paiiore. 

Aoeor^Unff  to  Mr.  Ellinan,  the  artifidal 
fted  resorted  to  at  the  beginning  of  spring, 
and  soon  after  lambing,  is  green  rye ;  bat 
it  most  be  very  cautioasly  g^ven,  ^n  ac- 
aeuit  of  its  occasionally  prodocing  ^^ar- 
rhflsa  or  dysentery.  This  bad  effect  how- 
ever may  be  prevented  by  removing  the 
«wes  once  in  the  day  to  old  pastore- 


Tbe  rye  bon^  fed  off  or  ronning  to 
seed,  the  gnmnd  is  ploughed  in  May  fbr 
tomips  or  rape.  Rye-grass  suooeeds  to 
Ae  r^re  until  Uie  latter  end  of  June,  when 
the  winter  tares  will  come  in,  and  whi<^ 
riiOBld  be  sown  fimn  the  begging  of 
Ootobw  to  that  of  Mar,  in  order  that  one 
crop  nay  fi>llow  anomer  in  proportion  as 
it  is  wanted. 

Tares,  clover,  or  rape  next  take  their 
torn;  the  tares  perldEips  are  somewhat 
k^erior  to  the  othiers.  As  a  winter  food, 
flie  SwediA  tomip  comes  in  until  lamb- 
ing time;  bat  not  after  that,  lest  it  should 
produce  purging  in  the  lambs. 

About  the  middle  of  October  the  rams 
are  admitted  to  the  ewes,  and  a  .plentifhl 
ifiowance  of  nutritioas  and  s^ulating 
fbod  will  have  considerable  influence  in 
increaang  the  number  of  lambs.  Much 
to  the  credit  of  the  breeder,  great  care  is 
taken  of  the  sheep  during  the  lambing 
time.  The  ewes  are  eitiier  diiven  home, 
or  there  are  sheltered  places  constructed 
in  tiie  fields. 

The  average  dead-weight  of  the  South 
Down  wether  varies  firom  8  to  11  stones ; 
but  at  the  Christmas  show  there  are 
usually  some  pens  in  which  the  weight  is 
double  that  The  ayerage  wei^  of  the 
fleece  used  to  be  2  lbs. ;  but  fh)m  the 
altered  system  of  management  it  is  now 
at  least  3  lbs.  in  the  lull-she^  and  nearly 
4  lbs.  in  the  knrlandrsheep.  Tins  wool 
has  likewise  changed  its  character.    It 


has  become  a  combing  instead  of  a  and 
ing  wocd.  Formeriy  devoted  to  tiie  miF 
nufkctare  of  servanH*  and  army  dotfedBg, 
or  being  sparingly  mixed  witii  otiwr 
wool,  it  is  now  used  for  flannels  aad 
baizes,  and  worsted  goods  of  almost  every 
description,  thns  becoming  of  oonader- 
ably  increased  value.  The  hogget  woal 
is  particularly  improved ;  itis&ier  than 
the  other  hmg  wo^  and  is  applieahls 
to  many  new  and  valuable  purposes. 

Tlie  South  Down  sheep  luive  suooeedad 
admirably  in  all  the  souoiem  districtB  of 
the  kingdom ;  butthe  northern  hills  hcwe 
oocanonaUy  been  too  cold  for  tiwm. 
Crosses  between  the  Soutii  Down  and 
almost  every  breed  of  middle-vrool  dieep 
have  answered  well;  while  in  counties 
when  it  could  have  been  least  expected, 
the  old  breed  is  in  a  great  meaMiresopei^ 
seded  by  tiie  South  I>>wns. 

In  the  fedjoininff  county  of  Kent  many 
Soutii  Downs  are  kept,  and  much  prsEsd, 
but  in  others,  and  on  the  marshes  sod 
their  neighbouriiood,  they  have  giwB 
way  to  the  Romney  Manh  sheep. 

The  Soutii  Down  diflier  materially  in 
the  different  districts  of  Surrey.  Insoms 
of  the  lofty  and  barren  heaths  a  snmU  and 
inrofitaMe  sheep,  distinguislied  by  te 
name  of  The  Bacdiot,  still  prevafls. 
The  old  Wilt^ire  ahe^  are  oceasioDaibf 
seen  here,  while  the  DorsetB  have  paa- 
sessed  themselves  of  many  extowve  ^s- 
tricts,  and  are  employed  in  supplying  tiie 
London  market  with  early  lambs.  S4^ 
however,  the  South  Downs  are  numeroas, 
and  vie  witii  any  of  the  others  in  excel- 
lence and  profit 

Tlie  old  Berkshire  breed  is  now  rardy 
seen ;  the  Soutii  Downs  have  usurped  their 
place,  and  espedally  in  the  chalky  di&- 
tricts.  In  Haii^>shire  we  can  imagine 
that  we  reoogmze  some  of  the  dd  aad 
valuable  breed  that  supplied  tiie  WktAn- 
ter  manufactory.  They  are  in  a  great 
measure  the  South  Downs  of  the  prasest 
day,  or  are  yery  deeply  crossed  by  than. 
The  West  Counties  Down  sheep  is  an  im- 
portstion  from  some  of  the  western  ooua- 
ties,  particularly  fhmi  Somersetshire; 
but  it  is  gradually  yieldii^  to  the  Soodi 
Downs. 

The  old  Wiltshire  breed  of  sheep,  te 
largest  and  the  heaviest  of  the  fiae-wooUad 
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Aegp>  fan  gridMHy  p»woA  >way.  Th^ 
'were  orwsed  bt  the  Soalb  Downs  until 
«ferf  tmce  of  tbe  old  breed  had  Ttnidied, 
and  a  vseM  -variety  remained,  whidi 
iroold  lutve  been  called  Irne  Sussex  sheep, 
only  th^  irere  of  a  somewhat  larger  size 
and  lighter  cokrar,  and  a  H^hter  finer 
fleece.  This  breed  is  now  rapidly  yield- 
ing to  the  tme  South  Downs.  In  the 
kfwerJand  pastnmi  of  Wilts  a  breed  is 
ibond  efidcmtly  derived  from  the  Soulh 
Downs,  bat  larger  in  size,  and  irith  a 
lieaTier  fleece. 

We  fu»  into  DOTsetshire,  and  we  find 
a.  yery  different  and  Yalnable  breed  of 
Bbeep.  Thej  are  white ;  &e  fkee  long 
and  broad,  with  a  toft  of  wool  on  the 
ibfidiead;  the  shoulders  low  but  broad; 
the  chest  deep ;  the  loins  broad ;  and  the 
bone  small;  a  hardy  and  useM  dieep. 
Ulieir  diief  peculiarity  is  the  fbrwardness 
o£  the  ewes,  which  supply  the  mar^t 
with  lamb  when  it  produces  the  highest 
price.  If  diey  have  plenty  of  nutritious 
Ibod,  the  evrq  wfll  be  in  lamb  as  early  as 
April,  r  w  the  younff  one  will  dr(^  in 
Sipteaa'  uid  be  ready  fofr  the  market 
at  Ch^.^^     .8. 

A  yety  jTofitaUe  variety  is  firand  in  a 
crass  between  the  South  Down  and  the 
Dorset  ^beep.  The  carcase  is  io<»eased, 
and  the  wool  is  rendered  more  valuable. 
T%e  greater  part  of  Dorsetshire  is  how- 
ever oceopied  by  the  South  Down  sheep, 
aaid,  on  the  whole,  it  is  a  far  more  pro- 
fitable sheep  tiian  the  pure  Dorset 

Tarioas  breeds  of  short-wool  sheep 
still  pravail  on  the  hills  of  Devonshire 
and  Cornwall.  They  are  evidently  allied 
to  or  descended  from  the  Dorset,  although 
it  must  be  confessed  that  the  resemblance 
ia  not  v«tY  flatttering  to  the  latter.  The 
fleece  is  short,  and  mingled  with  too  many 
kemps,  but  the  mutton  is  supposed  to 
pofCBS  a  peodiarly  delicate  flavour,  and 
great  quantities  ofit  are  sent  to  the  Lon- 
donmaclBet  They  are  mudi  knproved 
by  a  cross  with  the  Leicesters.  The 
Soufli  Downs  hare  rarely  succeeded  in 
either  county,  exe^  In  the  most  cu^- 
'Tatod  parts.  In  Cornwall  espedally  the 
waned  and  humid  climate  has  been  Tery 
"vnfiiyouraUe  to  them. 

Retomiug  through  Somersetdure,  we 
i^un  meet  with  the  South  Downs,  either 


pore  or  materi^jr  improvins  the  native 
breeds.  Tlie  Willshires  and  the  Dorsets 
have  also  estaUished  tbemseWes  wiUi  ad- 
yaotage  in  many  partsoftiie  county.  These 
breeds  have  even  penetrated  to  tiie  hills  of 
Mendip,  and  the  wild  sheep  of  the  district 
haye  neariy  or  quite  disappeared,  hi 
Gkmcesterflhire,  except  on  me  hills  on  the 
northern  and  eastern  parts  of  tiie  county, 
the  short-woolled  sheep,  eyen  those  be- 
lon^g  to  the  Ryeland  breed,  haye  given 
way  to  the  Cot^ivolds  or  ^e  Leicesters. 
In  Monmouthdiire,  with  the  exception  of 
the  small  natiye  breed  on  the  hills,  and 
a  few  flocks  of  South  Downs  which  yet 
remain  in  different  parts,  the  short- woofled 
breeds  haye  materially  dimimdwd. 

In  Herefordshire  we  stiU  meet  with  a 
few  flocks  of  that  breed  of  sheep  which 
was  in  former  times  the  pride  <tf  me  agri- 
enltarist~-the  Ryelands.  They  are  smalls 
polled,  with  white  feces,  the  wool  growing 
close  to  and  almost  coyering  the  eyes,  the 
carcase  round  and  oompadk,  the  animal 
quickly  fettening,  and  the  superabimdant 
fet  accumulating  within.  Tliejrarehfflrdy, 
and  pe<mliarly  free  from  disease.  Tliey 
are  particolarly  distinguished  by  the  fine- 
ness of  their  wool,  "nie  number  and  the 
nature  of  ^  serrations  place  it  precisely 
where  the  manufecture  had  long  done. 
It  is  decidedly  superior  in  fineness  and  in 
fullness  to  the  South  Down,  but  yields  hi 
both  of  these  qualities  to  the  Menno  wool. 
It  was  attempted  to  cross  the  Bydand 
sheep  with  the  Merino,  in  order  to  in- 
crease the  yalue  of  the  wool.  To  a  cer- 
tain extent  this  was  accomplished,  but  it 
was  at  the  expense  of  the  carcase.  The 
Merinos  were  then  crossed  by  the  Rye- 
lands,  with  a  yiew  to  the  improvement  of 
ferm,  and  greater  tendency  to  fettea,  but 
this  also  feued.  While  these  exj^eriments 
were  proceeding,  arrived  the  period  when 
the  fleece  of  the  short-woolled  sheep,  tx^ 
the  South  Down  and  the  Ryeland,  was 
materially  changed  by  the  altered  ^rstem 
of  sheep-husbaimry  mat  was  introduced, 
and  the  wool  of  both  was  rejected  by  the 
manu&cturer  for  the  purposes  to  whidi  H 
had  hitherto  been  applied.  The  autlrar 
of  *  Sheep,'  published  by  the  Society  for 
the  IHfl^on  of  Usefol  Knowledge,  states, 
that  in  the  year  1500  Herefordsmre  con- 
tained 500,000  short-woolled  sheep,  ftzp* 
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Dishing  4,200  packs  of  wool,  the  weight 
of  the  fleece  being  2  lbs.  No  long 
wool  was  Ihen  to  be  found  in  the  county. 
In  1826  the  number  of  packs  of  short 
wool  had  diminished  to  2800,  but  no 
fewer  than  5550  packs  of  long  wool  were 
grown,  and  the  average  weight  of  all  the 
fleeces  was  4  lbs.  Such  was  the  effect 
produced  in  the  very  territory  and  domi- 
cile of  the  finestpwoolled  sheep  tiiat 
England  could  produce.  This  &ct  spea^ 
Yolumes  as  to  the  revolution  that  is  going 
forward,  and  plainly  points  out  the  £eu:- 
mer's  interest  and  duty. 
^  Shropshire  once  contained  several  va- 
rieties of  the  short  or  middle  wooUed 
breeds  of  sheep,  and  among  them  were 
the  old  Shropshires,  the  Mountain  sheep, 
the  diminutive  Shawberry,  the  Mynse  or 
Mouna  sheep,  and  more  particularly  the 
Morfe  Common,  whose  fleece  was  once 
scarcely  equalled  even  by  the  Ryeland. 
It  was  the  country  of  the  short-wools,  but 
now  they  have  rapidlv  diminished,  or 
almost  msappeared  before  the  Cotswolds 
and  the  Leicesters. 

It  is  the  same  with  the  Cannock-heath 
breed  in  Staffordshire.  Even  the  Ted- 
derly  breed  has  shared  the  same  &te. 
Some  few  short-woolled  sheep  remiun  on 
the  commons,  and  some  valuable  flocks 
of  the  South  Downs  are  sparingly  scat- 
tered over  the  country. 

The  Delamere  sheep  is  the  only  short- 
woolled  breed  deserving  of  notice  in 
Cheshire.  The  wool  is  short  and  fine, 
and  still  used  by  some  manufiusturers, 
but  it  is  no  longer  used  for  any  of  the 
fine  cloths. 

The  different  districts  of  South  Wales 
Afford  a  small  and  valuable  breed  of 
sheep,  principally  used  for  the  supply  of 
the  London  market,  where  the  Welsh 
mutton  is  in  considerable  request.  These 
sheep  seem  scarcely  to  have  changed  dieir 
character  for  many  centuries,  but  some 
crosses  of  the  South  Downs  have  been 
lately  introduce^  and  even  some  flocks 
of  this  sheep  have  begun,  and  with  much 
prospect  of  advantage,  to  spread  over  the 
lower  part  of  the  country. 

In  North  Wales,  and  particularly  in 
Anglesea,  the  old  South  Down  re-appears, 
or  a  sheep  whose  likeness  to  the  unim- 
proved South  Down  is  too  striking  to 


escape  observation.  The  purest  and  best , 
blood  that  the  mountains  of  Wales  art 
now  supposed  to  be  capable  of  produ^ig 
is  found  at  the  foot  or  on  the  declivities 
of  Cader  Idris.  All  the  hills  of  Nortii 
Wales  are  covered  with  sheep,  which  are 
sent  in  tiie  spring  from  all  parts  of  the 
low  country.  The  strongest  wethers  re- 
main on  the  mountains  during  the  winter, 
and  without  the  slightest  artificial  pro- 
vision for  their  support  The  others  are 
brouj^t  down  to  the  low  ^und  about 
Mic£ielmas  to  be  returned  m  the  spring. 

Lancashire  contains  few  sheep.  The 
principal  middle-woolled  breed  is  the 
Woodland  homed  sheep,  spreading  firom 
the  Yorkshire  side  of  the  county  to  the 
veiT  extremity  of  Scotland,  intermingliiig 
wim,  and  improving  or  deterioratiiig 
every  other  breed,  and  themselves  in- 
debted for  their  best  qualities  to  the 
South  Downs  or  the  Leicesters.  The 
short-wooUed  sheep  of  Westnuorebuid 
scarcely  daserve  notice,  except  as  ocm- 
nected  with  the  Herdwicks  and  the  Che- 
viots. The  former  are  of  Scottish  origm. 
They  were  brought  by  a  ship  fhxn  the 
norm  which  was  stranded  on  the  coast 
of  Cumberland.  They  were  said  to  be 
small,  active,  polled,  with  speckled  legs 
and  foce,  of  a  foier  fleece  than  the  com- 
mon black  sheep,  hardy,  and  defying  any 
degree  of  cold.  This  peculiar  quali^ 
was  early  noticed,  and  gave  them  a  value 
which  was  not  overrated.  By  degrees 
they  spread  over  the  mountamous  dis- 
tricts, and  other  breeds  were  crossed  by 
them  on  account  of  this  valuable  pro- 
perty. 

At  three  or  four  years  old  they  weigh 
9  or  10  lbs.  per  quarter,  and  d^e  wool 
is  finer  than  uat  of  the  conmum  Uack 
sheep. 

The  Cheviots  extend  from  Westmore- 
land for  into  Scotiand.  Their  birthi^aoe, 
or  where  they  were  originally  observed, 
and  are  still  found  in  their  greatest  puri^, 
is  the  Cheviot  Hills,  in  Nortiiumberiand. 
They  differ  essentially  from  both  the 
bladk  and  the  dun  foced  breeds  by  which 
they  are  surrounded,  but  neither  histtny 
nor  tradition  has  given  the  slightest  clue 
to  their  ori^.  The  following  is  a  de- 
scription of  the  pure  breed,  tfaorty  years 
ago,  before  they  began  to  be  crossed  by 
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^tfae  Leicesiers : — **  The  head  polled,  bare 
and  dean,  with  jaw-bone  of  a  good  length ; 
ears  not  too  short,  and  countenance  of  not 
too  dark  a  colour ;  neck  foil,  round,  and 
not  too  long,  well  covered  with  wool,  but 
without  any  coarse  wool  depending  be- 
neath; shoulders  deep,  full,  and  wide; 
ciiest  tail  and  open ;  chine  long,  but  not 
too  much  so;  straight,  broad,  and  wide 
across  the  fillets ;  horns  round  and  full ; 
.  the  body  in  general  round  and  full,  and 
not  too  deep  or  flat  either  in  the  ribs  or 
fanks;  the  fleece  fine,  close,  short,  and 
thick-set,  of  a  medium  length  of  pile, 
without  hairs  at  the  bottom,  and  not 
curled  on  the  shoulders,  and  with  very 
.little  coarse  wool  on  the  hips,  tail,  or 
beUjr." 

Sir  John  Sinclair  adds  the  following 
account  of  them : — *^  Perhaps  there  is  no 
IMUt  of  die  whole  island  where,  at  first 
oght,  a  fine-wooUed  breed  of  sheep  is  less 
to  be  expected  than  among  the  Cheviot 
Hills.  Many  parts  of  the  sheep-walks 
-Oimsist  of  nothing  but  peat-bogs  and  deep 
morasses.  During  winter  the  hills  are 
^x>vered  with  snow  during  two,  three,  or 
even  four  months,  and  they  have  an  ample 
proportion  of  bad  weather  during  the 
other  seascMis  of  the  year,  and  yet  a  sheep 
18  to  be  found  that  "will  thrive  even  in  the 
wildest  part  of  it  Their  shape  is  excel- 
lent, and  their  fore-quarters  in  particular 
«re  distinguished  by  such  justness  of  pro- 
portion, as  to  be  equal  in  height  to  the 
hinder  ones,  which  enables  them  to  pass 
over  bogs  and  snows  through  which  a 
shorter  legged  animal  could  not  penetrate. 
They  have  a  closer  fleece  than  the  Tweed- 
dale  and  Leicester  breeds,  which  keeps 
them  warmer  in  cold  weather,  and  pre- 
vents either  rain  or  snow  from  incom- 
moding them.  They  are  excellent  snow- 
travellers,  and  are  accustomed  to  procure 
their  food  by  scraping  the  snow  off  the 
ground  with  their  feet  They  have  never 
any  other  food  but  the  grass  and  natural 
hay  of  their  own  fields,  except  when  it  is 
proposed  to  fatten  them.  They  weigh 
mm  12  to  18  lbs.  per  quarter,  and  their 
meat  is  fhlly  equal  to  any  that  the  High- 
lands can  produce." 

The  wool  is  inferior  to  that  of  the 
Soath  Downs.  It  is  not  so  fine  as  before 
the  attempted  improvement  of  the  carcase, 


and  the  use  of  it  is  abandoned  in  the 
manufacture  of  fine  cloth. 

There  are  many  flocks  of  pure  Cheviots, 
but  in  the  majority  of  the  flocks  there  is  a 
cross  of  Leicester  blood. 

The  other  breed  of  short-woolled  sheep 
which  contend  with  the  Cheviots  in  num- 
ber and  value,  is  the  hUuik-faced  Scots. 
They  extend  from  Lancashire  to  the  very 
north  of  Scotland.  The  males  are  moslly 
homed,  the  horns  of  a  spiral  form,  but 
the  females  are  frequently  without  horns. 
The  faces  and  legs  are  always  black  or 
mottled :  they  are  covered  with  wool 
about  the  forehead  and  lower  jaw :  ^e 
fleece  is  long  and  somewhat  coarse.  The 
carcase  is  peculiarly  compact ;  so  much  so, 
that  on  account  of  the  shortness,  roundness, 
firmness,  and  handsomeness  of  the  carcase, 
it  is  called  the  short  sheep,  in  opposition  to 
the  Cheviots  or /on^  sheep.  Great  numbers 
of  these  sheep  are  sent  to  the  London 
market.  The  weight  of  the  carcase  does 
not  differ  materifdly  from  that  of  the 
Cheviot,  and  the  fleece  weighs  about 
three  pounds  after  it  is  washed.  These 
sheep  have  been  improved  by  selection, 
but  have  derived  little  advantage  from 
any  of  the  crosses  that  have  been  tried.  ^ 

As  these  are  the  prevailing  breeds  in 
the  northern  parts  of  the  kingdom,  if  not 
to  the  exclusion  of  the  short  horns  and 
the  Leicesters,  ^et  being  fiir  more  nume- 
rous than  they,  it  may  not  be  uninteresting 
to  institute  a  brief  comparison  of  their 
respective  merits.  The  three  important 
points  with  respect  to  sheep  in  such 
localities  are  the  weight  and  value  of  the 
wool,  the  carcase,  and  the  degree  of 
hardihood. 

As  to  the  wool  there  can  be  no  question. 
The  weight  of  the  individual  fleece  may 
be  somewhat,  but  not  a  great  deal,  in 
favour  of  the  black-faced  breed ;  but  in 
point  of  value  and  the  price  wluch  the 
wool  will  obtab,  the  advantage  is  most 
decidedly  in  fevour  of  the  Cheviots.  As 
to  the  carcase,  the  Cheviot  is  ready  for 
the  market  a  fiill  twelvemonth  before  the 
o^er.  If  so  many  she^  cannot  be  kept 
on  the  same  quantity  of  ground,  the 
quantity  of  meat  that  can  be  produced  iS' 
greater,  and  consequently  the  profit  of  the 
fiirmer  is  greater ;  and  as  to  hardihood, 
they  are  both  of  them  excellent  breeds, 
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■nd  it  migltt  be  dtfBcolt  to  decide  wbidi 
irool  would  most  sacoeMftdly  endure  the 
btfdriiips  of  a  Highland  winter.  The 
abdication  on  the  whok  is  most  de- 
eidedly  in  fitTonr  of  tiie  CSieiiot  breed, 
with  tiiis  ezcepdon  j^erhaps,  tiiat  on  the 
wildest  of  the  Grampian  or  other  snnilar 
hills  the  black-fiMsed  mountain  sheep  may 
haye  the  best  dianoe  of  doing  well;  and 
the  acknowledged  fbct  is,  that  in  almost 
ererr  northern  district  the  Gheriots  are 
rapidly  snperaeding  the  natiTe  bla^-&oed 
she^. 

One  other  breed  of  riiort-woolled  sheep 
most  be  mentioned  before  we  return  to 
the  southern  parts  of  the  kinffdom — ^thoee 
idiidifaihabit  the  Shetland  Idands.  They 
frequently  weigh  not  more  than  seren  or 
eig^  pounds  a  quarter,  and  yield  from 
one  and  a  half  to  two  pounds  of  fine  and 
soft  wool,  either  of  a  white,  or  grey,  or 
eren  black  colour.  It  is  the  finest  wool 
which  Great  Britain  can  produce,  and  is 
used  ibr  the  better  sort  of  stockings,  and 
fbr  several  Ught  and  eztenslTe  manufec* 
tmes. 

In  NorthumberlaDd  the  mugg  sheep,  so 
called  from  their  fhoes  being  completely 
corered  with  wool,  have  disappearecL 
In  Durfaaid  there  are  few  besides  long- 
wooHed  sheep.  The  eastern  and  western 
mooriands  of  Toikddre  contain  many 
short-wooUed  sheep — ^the  CheriotB,  the 
blaok*ihced  Scots,  the  Soudi  Downs,  and 
gome  todks  peculiar  to  the  mooriands,  as 
the  Penistone  sheep  with  mottled  or 
coloured  fltces  and  legs.  In  Lincolnshire 
some  flocks  of  true  South  Down  dieep 
are  still  to  be  fbund,  in  the  northern  and 
western  districts,  but  the  greater  part  of 
Ihem  have  mingled  widi  or  given  way  to 
Hie  long-woollM  sheep.  The  beautifol 
little  sheep  on  Shirwood  Forest,  not  yield- 
ing more  than  aght  or  nine  pounds  to  the 
quarter,  and  the  delicate  fleece  which 
covered  them,  have  mssed  away.  In 
Derbyshire,  Leicester,  Rutland,  Warwick, 
Morthampton,  Huntingdon,  Cambridge, 
Bedford,  Hertford,  BucMngham,  and  Ox- 
fbrd,  some  flocks  of  the  middle-woolled 
sheep  are  to  be  found,  and  many  valuable 
oroises  between  the  South  Downs  and  the 
Norfolks,  but  on  the  whole  the  shor^ 
wooUed  sheep  have  declined. 
Noriblk  and  Suffolk  used  to  possess  j 


ihsar  peculiar  breeds,  with  the  ftee  hmg 
and  thin,  flat  on  tiie  ibcehead,  aad  fti*- 
tened  at  the  mnzde^  te  legs  kB|^  Ae 
free  and  legs  mottled*  or  liked  the  sMse 
if  they  are  of  a  pure  blade,  the  frte- 
ouartNB  deficieBt,  the  hind   onea  nf- 
ncientiy  dvvdoped ;  fltttening  rea^y  at 
two  years  old ;  bearinff  without  flitig«e  a 
journey  to  a  distant  fold,  and  thereftiresf 
great  value  to  the  frrmer  in  renderiag 
many  a  ^ot  of  land  productive  by  oeea- 
sionally  aflbrdhig  almost  tiie  only  maja— 
that  could  be  <^tained.    TheB^  togetlwr 
with  tibe  disposition  to  foed  eveo  <m  Ae 
coarsest  pastures,  were  qnelitiea  wildi 
rendered  the  Norfolks  great  frveoiiieshi 
thdr  own  country.    PKsently,  howvw, 
came  the  comparison  with  &e  raAdem 
South  Downs,  irho  were  remarkaUa  fiv 
their   quiet  and   contented   dimosltkH, 
compared  with  tiie  wild  and  resdeas  cha- 
racter of  the  NOTfolks;  the  smaller  ^«b- 
tity  of  food  ^vHiich  they  were  thus  eoahM 
to  consume  in  propcMrtkm  to  tiieir  Am; 
the  superior  vrMbA  which  they  aggyigBd 
in  proportion  to  &e  food  which  th^  oq»- 
sumed ;   the  greater   quantity  of  wmI 
which  tiiey  yielded ;  tiie  superior  qoMJSty 
of  that  wool ;  ^  greater  number  ef  lamfts 
that  vrere  produced ;  the  tend^  aad  moie 
attentive  nursing  of  these  lamfae ;  all  tiuse 
eiroumstanees  united  to  prove  the  s^e- 
riority  of  the  South  Downs.     It  was  at- 
tempted to  <906S  tiie  rival  breads,  and  Ae 
experim^t  was  attended  by  evident  ad- 
vantage to  the  NoriUks ;  but  by  degress 
the  pure  breed  was  vidued  as  it  des^'ved 
to  be,  and  ihe  breed  of  the  old  Norflfts 
evidently  and  extenrivdy  diminished. 

Most  of  the  Norfolk  flocks  hasre  bow 
been  crossed  by  the  South  Do^ms  or  ^ 
Leieesters.  llie  aidmal  has,  in  ooms- 
qnence  of  this,  increased  in  siae  toA  fe 
early  perfoetion,  and  weight  of  fleece;  and 
that  fleece,  more  usefol  ^  many  purpeiss, 
is  almost  doubled  in  value.  LordWeirteni 
has  obt^ned  a  (»08S  ef  the  South  Down  and 
Hampshire,  omitting  entirely  the  Norfl^ 
and  with  apparent  advantage. 

We  now  arrive  at  the  Ztrng-WeoOtd 
She^,  Tlieir  early  Instory  is  obseore; 
but  m  the  twelfth  century  there  are  ae> 
counts  of  exportations  of  wool  voA  of 
sheep,  evidentiy  bdonging  to  the  leng^ 
wooUed  variety,  as  appears  from  the  na* 
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DofiKtiires  in  which  these  fleeoes  were 
eoqployed.  In  the  thirteenth  century, 
certain  Blor^itine  merchants  were  per- 
Butted  to  report  to  Flanders  more  than  a 
^KMuand  sacks  of  combing  or  long  wooL 
In  the  fonrteeath  oentmy  the  thousand 
bad  extended  to  a  hundred  thousand*  and 
that  continued  during  many  years ;  and 
in  ^  fifteenth  cento^  Edward  IV.  per- 
mitted his  sister  Margaret  to  export  annu- 
allr  daring  her  life  3000  rams  to  Flanders 
and  Holland.  This  well  explains  the  re- 
seBblance  between  the  dieep  gd.  the  two 
shores;  and  the  traveller  w^  cease  to 
wonder  that  on  the  northern  coast  of 
Fnuioe,  and  through  nearly  the  whole  of 
Flanders,  he  fiincies  that  he  recognizes 
the  idoitical  sheep  of  the  Kentish  pastures. 
In  ^  same  century,  a  royal  present  of 
Cotswold  wool  was  sent  to  the  king  of 
BMrtogaL 

Th^  is  much  more  dmilaritr  between 
die  varieties  <^  the  long-wocmed  sheep 
than  those  of  shorts  fibre.  The  defici- 
ency of  homs»  the  form  of  the  head,  the 
ezpcession  of  the  countenance,  and  the 
white  fisujes  and  l^pB,  thow  that  they  had 
one  common  ori^ ;  while  tl^  colour  and 
wei^t  and  uses  of  the  wool  speak  their 
oomiDon  origin. 

The  following  desoriptioB  of  the  new 
Leicester  by  Mr.  Culley  will,  to  a  very 
ooDsidereble  degree,  serve  for  all  the  va- 
rieties of  the  l(mg-woolled  sheep.  The 
head  shoald  be  liOTnless,  long,  small,  ta- 
pering towards  the  muzsle,  and  projecting 
Wiflontally  forwards,  llie  eyes  promi- 
BfiBl^  but  with  a  quiet  expression.  The 
ean  thin,  rather  hmg,  and  directed  back- 
wards: the  neck  full  and  broad  at  its  base, 
hut  gradually  tapering  towards  the  head, 
andpartiouiarly  fine  at  the  junction  of  the 
head  and  necL  The  neck  seeming  to 
pTCJect  straight  from  the  chest,  so  that 
there  is,  with  the  slightest  possible  devia- 
tioBt  one  continued  horizontal  line  from 
the  rump  to  the  poU.  The  breast  broad 
and  ftdl ;  the  shoulders  also  broad  and 
tound,  and  no  uneven  or  angular  forma- 
tion where  the  shoulders  jom  either  the 
Attek  or  the  back,  particularlv  no  rising  of 
the  withers,  or  hollow  behind  the  situation 
of  those  bones.  The  arm  fleshy  through 
its  whole  extent,  and  even  down  to  tiae 
knee.     The   bones  of  the  legs  small, 


standing  wide  apart,  no  looseness  of  the 
skin  about  them,  and  comparatively  bare 
(^wool.  The  chest  and  barrel  are  at 
once  deep  and  round  in  the  ribs,  forming 
a  considerable  ardi  from  tiie  spine,  so  as 
in  some  cases,  and  especially  when  tiie 
animal  is  in  good  conaition,  to  mi^e  the 
apparent  width  of  the  chest  even  greater 
than  the  de|>th.  The  barrel  ribbei  well 
home.  No  irrefi^nlarities  of  line  on  the 
back  6T  the  belfy ;  but  on  the  sides  tile 
carcase  very  gradually  diminishing  in 
width  towsurds  tiie  romp.  The  quarters 
long  and  full,  and  as  wide  as  the  fore-legs. 
The  muscles  extending  down  to  the  ba^ 
the  thighs  also  wide  and  fUl.  The  legs 
of  a  moderate  length;  the  pelt  sdso  mo- 
deratelv  thin,  but  soft  and  elastic,  and 
covered  with  a  good  quantitv  of  white 
wool,  not  so  long  as  in  some  breeds,  but 
considerably  finer.  * 

Such  is  the  Leicester  dieep  as  Bakewdl 
made  him.  He  foimd  him  as  different 
an  animal  as  it  was  possible  to  oonoeive 
— flat-sided,  large-boned,  coarse^wtxdled, 
slow  to  fatten,  and  his  flesh  of  littie  value. 
Were  there  room  for  its  insertion,  a  de- 
tailed history  of  the  different  steps  of  the 
dianges  would  be  most  interesting  to  the 
reader.  The  means  were  simple,  and  the 
effect  was  almost  magical.  Tneprindple 
was,  that  <  like  produces  like  f  and  there- 
fore he  selected  a  few  sheep  witii  aptitude 
to  fotten,  with  a  disposition  to  proauoe  an 
unusual  quantity  of  valuable  meat,  with 
littie  bone  and  ofial,  and  with  quietness 
of  temper ;  and  from  these  he  exclusively 
bred.  He  cared  not  about  near  or  distant 
affinities,  but  his  object  was  to  increase 
every  good  point,  andgradually  to  get  rid 
of  every  bad  one.  They  were  not  dif- 
ferent sorts  of  sheep  that  he  selected,  but 
the  best  of  the  breed  to  whidi  he  had  been 
accustomed. 

His  sheep  were  smaller  than  those  of 
his  neighbours,  but  they  retidned  every 
good  point,  and  had  got  rid  onl  v  of  tte 
bad  ones.  Thealteration  was  rapid  as  well 
as  great  in  his  own  flock,  and  the  prac- 
tice which  he  introduced  of  letting  some 
of  his  rams  quickly  extended  the  benefit 
of  his  system  far  and  wide.  The  font 
ram  which  he  let  was  in  the  year  1760,  at 
17«.  6J.  for  the  season.  In  1789,  he  let 
one  ram  for  1000  guineas,  and  he  cleared 
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more  than  6000  guineas  in  the  same  year 
by  the  letting  of  others.  After  that,  so 
ffreat  was  the  mania,  or  rather  the  desire 
»>r  improvement,  that  Mr.  Lawrence  cal- 
culates that  100,000/.  were  annually  spent 
by  the  midland  fiumers  in  the  hiring  of 


Such  was  the  origin  and  the  eventoal 
triumph  of  the  new  Leicester  br^d  of 
sheep.  They  have  spread  themselves  to 
every  part  of  the  United  Kingdom. 
There  are  few  other  varieties  of  long- 
wooUed  sheep  which  do  not  owe  mudi  of 
their  excellence  to  the  new  Leicesters,  and 
even  some  of  the  short-woolled  flocks  are 
deeply  indebted  to  the  breed  introduced 
by  Bakewell.  There  is  no  other  species 
€C  sheep  that  possesses  so  decided  a  pro- 
pensity to  fittten— or  that  is  prepared  for 
the  butcher  at  so  early  an  age.  It  will 
not,  however,  thrive  on  a  poor  soil,  nor  if 
it  is  compelled  to  travel  &r  in  order  to 
procure  its  food;  but  on  soils  of  a  mode- 
rate quality  there  is  no  other  sheep  so  pro- 
fitable. Other  breeds,  as  the  Teeswater 
and  the  Lincoln,  may  be  superior  in  size, 
but  it  is  at  an  expense  of  time  and  of  food, 
and  eventually  a  palpable  deterioration  of 
flesh  and  dimmution  of  profit  The  new 
Leicesters  on  fair  keep  will  yield  a  greater 
Quantity  of  meat,  for  the  same  quanti^of 
fbod,  than  any  otber  breed  of  sheep.  The 
meat  is  of  a  peculiar  character.  It  is  dis- 
liked by  some  on  account  of  a  supposed 
insipidness.  The  fittty  matter  is  too  much 
introduced  between  the  muscular  fibres, 
and  tiiere  may  be  the  appearance  and  the 
taste  of  a  mass  of  lusdous  &t.  This  how- 
ever is  the  fimlt  of  the  breeder,  and  not  of 
the  animal :  it  marks  the  point  to  whidi 
the  fattening  process  should  be  carried, 
and  where  it  snould  stop.  It  is  the  &.ult 
of  the  grazier  if  he  converts  that  which  is 
an  excellence  into  a  fitult. 

There  are  accounts  of  the  Leicester 
sheep  attaining  a  very  great  weight  Two 
prime  wethers  exhibit^  by  Mr.  Painter 
at  the  Smithfield  cattie-dhow  in  1835, 
weighed  1 65  and  1 55  lbs.  It  should  how- 
ever be  remarked  that  the  new  Leicester 
sheep  has  a  smaller  quantity  of  bone  in 
proportion  to  its  weight  than  any  other 
sheep. 

The  deficiency  of  the  fleece  was  for- 
merly objected  to  in  the  new  Leicester 


sheep.  The  truth  of  the  matter  was  that, 
with  the  early  breeders,  the  fleece  was  a 
perfectiy  secondary  consideration,  and 
comparatively  disregarded.  There  is  now 
littie  cause  for  complaint  on  this  head. 
The  wool  has  considerably  increased  in 
length,  and  it  has  improved  both  in  fine- 
ness and  strength  of  fibre.  It  averages 
from  6  to  7  lbs.  the  fleece,  and  the  fibre 
varies  from  five  to  more  than  twdve 
inches  in  length.  Like  aU  other  Britidi 
wools,  it  is  applied  to  a  purpose  difierent 
from  that  to  which  it  was  formerly  de- 
voted, and  is  mostly  used  in  the  manuiae- 
ture  of  serges  and  carpets. 

The  chief  value  of  the  new  Leicester 
breed  consists  in  the  improvement  which 
it  has  efliected  in  almost  every  variety  of 
sheep  with  which  it  has  been  crossed. 
Most  of  the  breeders  of  the  South  Downs 
were  at  first  averse  to  admit  a  cross  with 
the  Leicesters ;  but  when  the  wool  of  the 
South  Downs  began  to  be  applied  to  pur- 
poses very  different  from  those  to  which 
It  had  be^  formerly  devoted,  a  cross  with 
the  Leicesters  was  reluctantiy  attempted. 
A  sheep  was  produced,  prolmbly  not  so 
hardy,  but  coming  earlier  to  the  nuoket^ 
yielcung  a  longer  and  a  finer  fleece,  <^ 
nearly  double  the  weight  and  with  a 
combmg  wool  adapted  for  many  valnahle 
purposes. 

Many  of  the  Dartmoor  and  Exmoor 
sheep  have  obtained  earlier  matorily,  an 
incr^ised  size,  and  a  more  valuable  fleece 
by  a  cross  with  the  Leicesters.  In  So- 
mersetshire the  Bampton  sheep  have  deci- 
dedly increased  in  value  by  a  cross  with 
the  Leicesters.  The  Ryelands,  now  that 
their  wool  is  no  longer  employed  in  the 
manufiu!ture  of  fine  cloth,  have  materially 
profited  by  crosses  with  the  Leicesters: 
the  profit  firom  the  carcase  is  increased, 
and  the  wool  has  a  readier  sale.  In  Wor- 
cestershire and  Stafibrdshire  the  advan* 
tage  of  a  cross  with  the  Leicesters  is  ac- 
knowledged by  every  one  who  has  ven- 
tured to  make  the  experiment.  In  South 
and  in  North  Wales  they  have  found 
powerfiil  antagonists  in  the  Cotswolds; 
but  in  Lancashire,  in  Westmoreland,  and 
in  Cumberland,  the  native  short-woc^ed 
sheep  have  been  crossed  by  the  Leioesten 
with  considerable  benefit. 
In  Northumberland   the    black-fiioed 
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sheep  are  nmnerons,  and  it  is  the  native 
country  of  the  Cheviots;  but  the  valleys 
and  plains,  and  these  are  numerous  and 
i^rtile,  will  bear  the  larger  Leicester 
breed.  Some  attempts  have  been  made  in 
Northumberland  to  cross  the  Leicester 
breed  with  the  lar^  and  coarse  rams  of 
Teeswater  or  old  Oncolnshire  breeds,  but 
the  experiment  has  almost  uniformly 
fidled,  for  the  produce  has  had  inferior 
wool  and  inferior  flesh,  and  has  been  de- 
fective in  form  and  slower  in  growth, 
with  a  much  lighter  carcase. 

It  is  however  difficult  to  select  any  part 
of  the  kingdom  into  which  the  Leicester 
and  the  South  Down  sheep  have  not  pene- 
trated, and  where  they  have  not  materially 
improved  the  native  breed.  The  weight 
hoih  of  the  sheep  and  of  the  fleece  have 
been  increased,  and  the  fiumer  actually 
derives  a  better  remuneration  from  his 
flock  than  when  the  wool  was  short  and 
fine  and  of  little  weight,  although  it  ob- 
tained a  better  price. 

A  short  account  must  be  given  of  the 
other  breeds  of  long-woolled  sheep,  al- 
though some  of  them  are  rapidly  passing 
awav.  The  Teeswater,  inhabiting  the 
soumem  districts  of  Durham  and  the  north 
of  Yorkshire,  was  once  in  considerable 
request  on  account  of  the  weight  of  its 
carcase,  the  ffoodness  of  its  flesh,  and  the 
remarkable  £gree  in  which  the  ewes  were 
prolific.  Its  greatest  fault  was  that  it 
-was  too  heavy  for  the  lowlands  in  which 
it  was  placed,  and  tiie  pasture  was  trodden 
down  and  destroyed.  Some  of  the  Lei- 
oesters  fimnd  their  way  to  the  banks  of 
the  Tees,  and  the  old  breed  was  crossed 
by  them.  The  carcase  became  somewhat 
smaller,  but  it  was  more  compact  and  pro- 
fitable. More  mutton  was  produced  on  the 
jBame  quantity  of  land ;  and,  after  a  consi- 
derable time,  for  the  improvement  was 
always  slower  with  regard  to  the  wool 
than  the  flesh,  the  fleece  became  finer  and 
closer.  The  old  breed  of  this  and  the 
neighbouring  counties  gradually  dimi- 
nished and  dmost  disappeared. 

The  largest  and  most  uqcainly  breed  of 
sheep  was  the  Lincolns,  *  hondess,  with 
long,  thin,  and  weak  carcases,  large  bones 
weighing  from  20  to  30  lbs.  a  quarter ; 
the  wool  averaging  from  8  to  14  lbs.  the 
fieece ;  the  sheep  a  slow  feeder,  and  the 


fiesh  coarse-grained.'  This  is  the  accooni 
given  of  tiiem  by  a  good,  but  a  prejudiced 
observer,  Mr.  Gulley.  In  feet,  wMle 
Bakewell  and  his  admirers  were  almost 
neglecting  the  fleece,  the  Lincolnshire 
fenner  was  quite  as  inattentive  with  re- 
gard to  the  carcase.  Both  parties  were 
wrong.  The  old  lincohishire  sheep 
yielded  a  wool  which  in  quantity  and  in 
quality  was  unrivalled,  while  the  Lei^^ 
cesters  could  boast  of  a  disposition  to  ia.U 
ten  which  the  other  could  never  eqnaL 
At  length  the  attempt  was  honesti^  xnade 
to  amalgamate  the  valuable  qualities  of 
the  two  breeds.  In  conse<}uence  of  the 
cross,  the  wether  attained  its  maturity  a 
fiill  year  sooner  than  it  was  accustomed 
to  do,  and  the  fleece  became  finer  and  im- 
proved in  colour,  but  it  was  shorter  and 
more  brittie,  and  not  fitted  for  some  of  its 
former  purposes.  On  the  whole, 'a  great 
improvement  has  been  effected  both  in  the 
carcase  and  the  fleece,  and  so  satisfiictoiy 
did  this  prove,  that  it  is  now  difficult  i> 
find  any  sheep  in  Lincolnshire  that  have 
not  been  crossed  with  the  Leicesters. 
This  cross  is  deeper  on  the  wolds  than  in 
the  marsh  lands,  which  may  serve  to  ac- 
count for  the  difference  of  the  fleece  in  the 
two.  The  breed  of  these  sheep  generally 
has  been  greatiy  increased  since  the  intro- 
duction of  the  turnip  system. 

Among  the  long-woolled  sheep  that  have 
been  improved  by  the  admixture  of  the 
old  and  new  long-woolled  breeds  and  the 
altered  ^stem  of  husbandry,  the  inhabit- 
ants of  Komne]^  Marsh  must  not  be  for- 
gotten. From  time  immemorial  a  peculiar 
and  higUy  valuable  breed  was  cmtivated 
there.  The  produce  in  wool  and  the  thick- 
ness in  stocking  were  scarcely  equalled  in 
any  other  breed  or  situation.  The  Kentish 
men  obstinately  resisted  every  encroach- 
ment on  their  fitvourite  breed,  and  pre- 
dicted disappointment  and  loss  in  every 
possible  form.  *  For  a  while,'  says  the 
author  of  the  work  on  Sheep  already  re- 
ferred to,  *  it  seemed  as  if  they  had  reason 
on  their  side,  for  the  size  of  the  sheep  was 
considerably  lessened,  and  the  wool  was 
not  so  valuable,  nor  yielded  in  its  former 
quantity.  By  degrees  however  it  b^an 
to  be  found  that  these  smaller,  deeper, 
closer,  and  more  compact  sheep  weiglied 
heavier  than  the  old  long-legged  and  long* 


Digitized  by  VjOOQ IC 


smusF. 


[  352    ] 


bodkd  odm;  that  tfiey  did  not  oonnune 
80  much  food,  that  the  hard  ttocking  of 
ftrmer  days  might  be  increased,  that  they 
wwe  ready  a  fbu  year  iooiier  for  the  mar- 
kit,  and  tnerefote  beoame  flur  more  pro- 
fitable. That  tiK&t  formed  more  on  the 
exterior  of  the  animal,  whue  it  was  ad- 
Tantageooaly  placed  for  the  Ikrmer  and 
the  oonsomer,  and  did  not  accsmnlate 
iritfaln  for  tiie  proit  of  i1m  batcher  akme: 
and  that,  by  carefolselaotioD,  althoiigh  the 
-wool  was  someidiat  diorter  and  lighter, 
it  waa  improred  in  firmnest  and  colour 
sad  fohing  property.' 

Some  woable  breeds  of  long-iro(^ed 
sheep  are  foond  in  the  Sooth  Hams  in 
Devonshire,  eztendincfromAzminsterto 
Dartmoor,  and  from  me  north  of  Devon 
to  tiie  vale  of  Tanntoa,  under  the  name  of 
the  Bampton  she^  and  also,  but  smaller 
in  vmnber  and  nae,  in  the  neig^bonrbood 
of  Exmoor. 

The  Ciotswolddieep,  so  called  from  the 
oots  or  slieds  in  which  they  were  housed, 
formcrbr  inhalnted  the  coonties  of  Glou- 
cester, Hereford,  and  Worcester.  They 
w«re  a  long-wooDed  breed,  yielding  in  tlw 
fifteenth  century  a  descriptioa  of  wwA 
mteh  valued  on  account  of  the  fabrics  in 
the  eoBStmetion  of  whidi  it  was  ^n- 
ployed.  Both  the  sheep  and  ^  wwA 
were  largely  exported.  Even  they,  like 
the  rest,  have  amalgamated  Aeinselves 
with  and  been  in  a  manner  lost  among  the 
Leicesters.  They  were  taller  than  the 
■resent  sheep,  flat^ded,  deficient  in  the 
fore-quarter,  but  foil  in  the  hind-quarto, 
not  fotlening  so  eariy,  but  yielding  a  long 
and  heavy  fleece.  Bfany  of  these  good 
<pialities  have  been  preserved,  and  to  &nn 
Itave  been  added  thatwhidi  is  of  so  much 
miportance  to  the  fiurmer,  1^capiU[>ility  of 
rearing  and  ftttening  somanr  more  draep 
on  the  same  quantity  of  land,  and  <^ 
bringing  them  so  much  eariier  to  the 


The  Iridi  sheq),  like  those  in  Great 
Britain,  are  divided  into  tiw*  short  and 
loDg  wooUed  breeds.  The  thort-woolkd 
are  most  nmnerous  in  the  mountuns  of 
Widdow.  The  head  is  small  and  bare : 
the  general  proportions  good  if  there  were 
somewhat  more  substance ;  the  legs  small 
and  dean:  the  fleece  coarse  and  wavy,  or 
oeoasionally  matted,  and  yielding  a  &ece 


of  frtmi  3  to  3  lbs.,  wluch  is  aj^ropriated 
chiefly  to  the  manufoctnre  of  raumd. 
Many  of  the  flocks  have  with  miu^  ad- 
vantage been  crossed  with  the  Soufli 
Downs,  in  defiance  of  the  pr^udice  and 
jealousy  of  a  proportion  of  the  Irish  fio- 
mers.  The  progenitors  of  the  Iritk  loao' 
wooUed  theep  seem  to  have  been  as  u- 
bredand  as  unprofitable  as  theirorstof 
the  class  in  Eiyland;  but  the  Leicester 
breed  has  fi)und  its  way  to  Ireland;  it 
struggled  for  a  whUe  against  prejudices 
and  difllculties  of  every  description,  and 
at  length  has  ccnnpletely  trhmn^ied.  The 
Irish  sheep  whidi  are  now  broug^  si 
plentifolly  to  the  English  market  will 
scarcely  yield  to  the  best  improved  Lei- 
cesters that  any  part  of  Great  Britain  can 
produce. 

The  English  wool  being,  from  the  in- 
Qreased  coarseness  of  the  fibre,  rejectedby 
the  manufocturer  in  the  construction  of 
fine  cloths,  recourse  was  had  to  foreign 
wools,  and  to  those  chiefly  that  were& 
rived  from  the  Merino  sheep.  As  eaily 
as  the  commoioement  of  the  rihw^^^fff 
sera,  the  wool  of  the  Spanish  shei^  was 
in  great  request  for  the  productioa  of  ^ 
most  costly  dresses.  In  less  tban  half  a 
century  afterwards  we  find  Colomdla 
busily  emploved  in  improving  the  Spanish 
sheep,  and  tne  effisct  of  his  labours  re- 
nuuned  durinff  the  long  dark  aoea  that 
succeeded.  The  Merino  flocks  witlstood 
the  banefol  influence  of  almost  total 
negleet,  and  continued,  to  a  greater  or 
less  degree,  to  fomish  the  finest  and  the 
choicest  wool. 

By  degrees  the  Merino  dieep  fiynnd  its 
way  to  a&iost  every  part  of  the  European 
continent,  and  by  carefol  management  its 
fieece  rapidly  increased  in  fineness  and  in 
usefiilness.  In  1834,  the  prime  wool  pro- 
duced in  Spain  readily  found  a  sale  at 
from3«.  6dto  4«.  perlb.  In  Saxony  it 
reached  to  5s.  Scf .  per  lb.,  and  in  some 
parts  of  Hungary  to  5*,  6d,  In  Australia 
the  coltivati<m  of  the  Merino  sheep  and 
its  fleece  has  proceeded  most  r3q>idly  and 
prosperously.  The  best  of  its  wool  when 
It  reached  England  was  sold  at  4s.  6<£.  per 
lb.  That  from  Van  Diemen's  Land  was 
not  half  so  highhr  estimated,  but  it  has 
since  improved.  The  wool  of  oar  primesk 
South  Down  hoggets  would  at  that  time 
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rarely  produce  more  than  2«.  2d^  and  jet 
tbe  firmer  was  better  ofif,  for  he  obtained 
an  esorlier  and  a  better  and  a  lai^er  ou> 
case,  and  a  greater  qnantitjr  of  wool. 

Our  notice  of  the  she^  in  other  oono- 
tries  most  be  exceedingly  brief.  Along 
t£e  western  coast  of  France  the  traveller 
continuallr  meets  with  the  semUanee  of 
those  nohte  animals  which  Edward  lY. 
permitted  to  be  anmially  sent  to  improTe 
the  breed  of  fi)reigiL  slieep  on  the  other 
side  of  tbe  Channel.  The  wool  is  now 
about  the  same  in  Talne  as  that  of  our 
in&rior  Idncoln  or  K^itish.  In  Nor- 
mandy is  a  lai^er  and  a  coarser  variety 
of  &e  same  breed.  In  the  old  province 
of  Bfaine  succeeds  the  old  unimproved, 
l«ng»  and  thin-carcased  native  French 
treed.  In  Bretagne  and  Gascony  will  be 
Toco^ised  the  native  i^rt-wools,  some 
of  them  exceedingly  valuable;  in  Na^ 
Tsrre,  a  mountain  lo'eed,  wifJ»  its  ketnpy 
fleece;  in  the  Lower  and  the  Higlser 
Pyrenees,  the  two  essentially  different 
breeds  which  ecnmtries  so  diffecent  yet  so 
near  to  each  other  produce.  On  entering 
^usillon  some  mipratory  breeds  scarcely 
io&iaor  to  the  Mermos  are  found,  and  also 
in  Languedoc  and  Aries.  The  whole 
number  of  sheep  in  France  is  calculated 
at  about  3(M)00,00a 

Notwithstanding  the  accounts  g^ven  by 
some  authors  of  t^  ItaUcm  dieep  and  <^ 
tiie  care  bestowed  on  them,  there  are  fiew 
deserving  of  notice  except  a  few  Merinos. 
"With  the  exceptiicm  of  a  few  of  the  valleys 
the  same  may  be  said  of  tl^  Swiag,  and 
also  of  the  Saooif  sheep,  but  in  PiednunU 
there  has  been  from  time  immemorial  a 
breed  of  sheep  inferior  only  to  the  Me- 
rinos. In  most  of  the  German  States  the 
Merino  is  almost  the  only  sheep  that  is 
cultivated.  It  is  the  same  in  Prussia, 
exc^  that  the  sheep  aa?e  somewhat  dimi- 
nished in  siz^  while  tiie  wool  retains  all 
its  vidua.  The  chief  wealth  of  Ibmgar^  is 
derived  from  the  cultivation  of  the  Menno 
sheep.  Of  the  two  ITanoiwnan  breeds  the 
larger  one  has  almost  disappeared;  the 
smaller  has  been  crossed  with  the  Merinos 
and  yields  a  wool  of  scune  value  lor  ordi^ 
naiy  purposes.  The  Duteh  and  Flemith 
hveiiB  are  of  English  origin,  although 
sone  of  them  have  ocHisiderable  resem- 
blance to  the  Irii^  k»g-woolled  breed. 


Their  waol  is  used  for  the  production  of 
the  coarser  kinds  of  goods. 

This  will  be  tiie  pr<^r  place  to  speak 
of  the  aheariva  of  the  sheep^  or  the  s^ii* 
ration  of  the  neece  from  the  animal.  1^ 
time  for  this  raeration  ^ndll  vary  much 
with  the  state  of  tiie  animal,  and  of  the 
seascm.  After  a  cold  winter,  and  tiie 
animal  having  been  neglected,  the  sheq> 
will  be  ready  at  an  early  period,  for  the 
old  coat  will  be  loosen^  and  eaoly  re** 
moved.  The  (meration  should  never  be 
commenced  until  the  old  wool  has  sepa- 
rated isosni  the  skin,  and  a  new  coat  of 
wool  is  sprouting  up.  'Die  coldness  or 
warmth  of  the  spring  will  also  make  a. 
great  deference.  The  usual  time  for 
shearing  is  about  the  middle  of  June,  and 
the  sheep^master  will  in  a  moment  per- 
ceive when  the  fitting  time  is  come.  It  la 
a  bad  practice  to  dday  the  diearing,,  for 
the  M.  fleece  will  probably  have  sepanUed, 
and  the  fly  will  have  longer  time  to  da 
mischief,  and  the  gmwth  &the  new  fleece 
will  have  been  stinted,  or  a  portion  of  it 
will  be  cut  away  by  the  shears. 

Custom  has  very  properly  required  that 
the  old  fleeee  shall  be  deaiised  before  its 
removal,  by  wadiing  the  animal  in  some 
running  stream.  Two  or  three  days  are 
then  allowed  for  the  crying  of  the  wool 
previous  to  its  being  shoni,  the  sheep 
being  turned  into  a  clean  rick-yard,  or 
field  or  dry  pasture,  aid  remaining  there 
until  the  fleece  is  dried,  and  that  the  new 
yolk,  which  is  rapidly  secreted,  may  pene- 
trate  through  it,  giving  it  a  littie  addi- 
tional weight  and  a  peccdiar  softness.  Aa 
soon  as  tiie  sheep  is  shorn,  the  mark  of  the 
owner  is  jdbced  upon  it,  consisting  of 
lamp-black  and  taUow,  with  a  small  por- 
tion of  t^,  melted  together.  This  wiH 
not  be  washed  away  by  any  rain,  but  may 
be  removed!^  theaj^catlon  of  soap  and 
wiUer. 

On  the  seore  of  humanly,  one  cuftom 
must  be  deddedly  protested  against— >the 
shearing  ef  a  flock  of  sheep  before  they  axe 
drivel  to  the  mariiet  in  an  early  vturtof 
the  spring.  The  former  Ainks  that  he 
shall  get  nearly  or  quite  the  same  price 
for  the  sheq^  whether  the  wool  is  c^  or 
on.  But  does  he  find  this  to  be  theeaief 
When  the  poor  animals  are  shivering 
under  the  influeaee  of  the  coldur»dothflgr 
,2a 
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look  10  attractive  ?  Do  they  handle  well  ? 
Is  there  uot  an  appearance  of  disease 
about  them?  Does  not  the  rheom  that 
hangs  about  the  nostrils  indicate  the  ac- 
tual commencement  of  disease  ? 

Few  rules  can  be  Iwd  down  with  regard 
to  the  rearing  and  feeding  of  sheep  that 
will  adnut  of  anything  like  general  appli- 
cation. A  ereat  deal  depends  on  the  kind 
of  sheep,  and  the  nature  of  the  pasture  and 
the  food. 

Suppose  the  larger  kind  of  sheep,  and 
on  arable  ground.  The  ewes  are  gene- 
rally ready  to  receive  the  ram  at  the  be- 
ginning of  October,  and  the  duration  of 
pregnancy  is  from  about  twenty-one  to 
twenty-three  weeks,  brinring  the  ^riod 
of  parturition  to  nearly  me  beginning  of 
March,  at  which  time  most  of  the  lambs 
will  be  dropped.  The  ewes  should  be 
fed  rather  better  than  usual  a  short  time 
preyious  to  ihe  male  being  introduced. 
Bams  are  fit  to  propagate  their  species  in 
the  autumn  of  the  second  year,  and  that 
is  also  the  proper  period  for  the  impreg- 
nation of  the  ewes.  The  ewe  is,  after 
impregnation,  sufiFered  to  graze  on  the 
usual  pasture,  being  supplied,  as  oc<;asion 
may  require,  with  extra  food,  and  especi- 
ally in  cases  of  snow,  until  within  five  or 
six  weeks  of  lambing,  when  turnips  are 
^ven  to  her,  and  contmued  from  that  time 
until  tiie  spring  of  grass  renders  them  no 
longer  necessary.  The  turnips  are  laid 
out  for  the  ewes  in  the  grass  fields  in  cer- 
tain quantities  each  day,  but  by  no  means 
so  many  as  they  would  consume  if  per- 
mitted to  feed  without  restriction,  as  it  is 
oonadered  to  be  most  important  that  they 
should  not  be  too  fkt  when  the  lambing 
season  approaches.  The  hogs  and  the 
fattening  sheep  of  the  previous  year,  now 
one  year  and  a  half  old,  are  put  upon  the 
turnips  in  October,  or  whenever  the  pas- 
tures cease  to  improve  their  condition. 
The  turnips  required  for  the  cattie,  or  the 
ewe-flock,  are  tiien  drawn  oflF  in  alternate 
rows,  in  the  proportion  of  one-half,  one- 
third,  or  one-fourth,  as  the  convenience  of 
the  situation,  the  goodness  of  the  crop,  or 
thequality  of  the  land  may  dictate.  The 
remainder  are  consumed  on  the  ground  by 
the  other  sheep. 

As  the  period  of  parturition  approaches, 
ihe  attention  of  the  sh  pherd  should  in- 


crease. There  should  be  no  dogging  tbeo, 
but  the  ewes  should  be  driven  to  gome 
sheltered  inclosure,  and  there  left  as 
much  as  possible  undisturbed.  Should 
abortion  take  place  with  regard  to  any 
of  them,  although  it  does  not  spread 
through  the  flock  as  in  cattie,  yet  the  ewe 
should  be  immediately  removed  to  an- 
other inclosure,  and  small  doses  of  Ep- 
som salts  with  gentian  and  ginger  adnu- 
nistered  to  her,  no  great  quantity  of  nu- 
tritive food  being  allowed. 

The  ewes  should  now  be  moved  as  near 
home  as  convenience  will  permit,  in 
order  that  thejr  may  be  under  the  imme- 
diate observation  of  the  lamber.  The 
operation  of  clotting,  or  the  removal  of 
the  hair  from  under  the  tsdl  and  aroimd 
the  udder,  should  be  eflFected  on  every 
long-woolled  ewe,  otherwise  the  lamb 
may  be  prevented  from  sucking  by  means 
of  tiie  dirt  which  often  accumulates  there» 
and  the  lamber  may  not  be  able  at  all 
times  to  ascertain  what  ewes  have  actu- 
ally lambed.  The  clatting  before  the  ap- 
proach of  winter  is  both  a  useless,  cruel, 
and  dangerous  operation. 

The  period  of  lambing  having  actually 
commenced,  the  shephera  must  be  on  the 
alert,  yet  not  unnecessarily  worrying  or 
disturbing  the  ewes.  The  process  of  na- 
ture shomd  be  permitted  quietiy  to  take 
its  course,  unless  the  sufferings  of  the  mo- 
ther are  unusually  great,  or  the  progress 
of  the  labour  has  been  arrested  during 
several  hours,  or  eighteen  or  twenty 
hours  or  more  have  passed  since  the  la- 
bour commenced.  His  own  experience, 
or  the  tuition  of  his  elders,  will  teach  him 
the  course  which  he  must  pursue.  In  the 
work  on  *  Sheep'  these  tlungs  are  folly 
explained. 

If  any  of  the  newly  dropped  lambs  are 
weak,  or  scarcely  able  to  stand,  he  must 
give  them  a  littie  of  the  milk,  which  at 
these  times  he  should  always  c&rry  about 
him,  or  he  must  place  them  in  some  shd- 
tered  warm  place;  in  the  course  of  a 
littie  while,  the  young  one  will  probaUy 
be  able  to  join  its  dam.  The  lambing 
field  often  presents  at  this  period  a  strange 
spectacle.  *  Some  of  the  younger  ewes,  m 
the  pain  and  conftision  and  fright  of  their 
first  parturition,  alMindon  their  lambs. 
Many  of  them,  when  the  udder  begins  to 
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fill,  will  search  out  their  offepring  -with 
•unerring  precision ;  others  will  search  in 
Tain  for  it  in  every  part  of  the  field  with 
incessant  and  piteous  bleating;  others 
agidn  will  lumg  over  their  dead  ofispringi 
fix)m  which  nothing  can  separate  them ; 
while  a  few,  stran^ly  forgetting  that 
they  are  mothers,  will  graze  unconcern- 
edly with  the  rest  of  the  flock.' 

The  shepherd  will  often  have  not  a 
little  to  do  in  order  to  reconcile  some  of 
the  mothers  toiheir  twin  ofispring.  The 
ewe  will  occasionally  refuse  to  acknow- 
ledge one  of  the  lambs.  The  shepherd 
wUl  have  to  reconcile  the  little  one  to  its 
unnatural  parent,  or  to  find  a  better  mo- 
ther for  it  If  the  mothers  obstinately 
refhse  to  do  their  duty,  they  must  be 
folded  by  themselves  untU  they  are  better 
disposed ;  and  on  the  other  hand,  if  the 
little  one  is  weak  and  perverse,  he  must 
be  repeatedly  forced  to  swallow  a  portion 
of  her  milk  until  he  acknowledges  the 
food  whidi  nature  designed  for  him. 

The  operation  of  castration  should  be 
performed  nine  or  ten  days  after  the  birth 
of  the  lamb ;  that  of  spaying,  if  it  is  in- 
tended to  be  practised,  should  be  post- 
poned until  the  animal  is  about  six  weeks 
old. 

Unless  the  pasture  on  which  the  ewes 
are  placed  is  very  good,  it  will  be  advisa- 
ble to  continue  the  use  of  the  turnips.  A 
moderate  quantity  may  be  given  twice  in 
the  day,  care  bemg  taken  that  the  whole 
of  one  quantity  shaU  be  eaten  before  any 
more  is  placed  before  them.  This  is  a 
better  practice  than  hurdling  off  certain 
portions  of  the  field  for  the  sheep,  unless 
the  land  is  perfectiy  dry. 

A  litde  hay  will  always  be  serviceable 
while  the  fiock  is  fed  on  turnips.  It  cor- 
rects the  occasional  watery  quality  of  the 
turnips,  and  the  sheep  usiudly  thrive  bet- 
ter than  if  they  are  fed  either  on  hay  or 
tomips  alone.  Bran  and  oats,  with  oil- 
cake, have  been  recommended  for  the 
ewes  before  weaning  time,  but  this  is  an 
expensive  measure,  and  its  cost  can 
hardly  be  repaid  either  by  the  ewe  or  the 
lamb. 

By  the  end  of  March  or  the  beginning 
of  April  the  turnips  are  generally  nearly 
oonsumed,  and  the  &rmer  is  occasionally 
a  Httie  puzzled  to  find  sufficient  food  for 


his  flock.  He  should  have  had  some  plot! 
of  rye  to  support  them  for  a  while.  Rye- 
grass and  clover  are  very  serviceable. 
Swedish  turnips  that  have  been  care- 
fully stacked  on  dry  straw  will  be  most 
useml,  for  the  Swedes,  properly  prepared 
and  stacked,  will  retam  tiieir  nutritive 
quality  until  the  flock  can  be  conve- 
niently supplied  with  other  food.  Ruta- 
baga and  bumet  are  always  useful  for 
spring  food.  The  ^ood  qualities  of  the 
latter  are  not  sufficientiy  estimated.  It 
will  generally  be  ready  by  the  middle  of 
February  if  required.  The  rowen,  or 
after-grass,  likewise  furnishes  plentiful 
and  wholesome  food  for  the  lambs. 

At  length  comes  the  time  for  weaning. 
In  a  poor  country  it  takes  place  before 
the  lambs  are  much  more  than  three 
months  old.  In  a  more  plentiful  one  the 
lambs  may  be  left  until  the  fourth  month 
is  nearly  or  quite  expired.  If  the  pasture 
is  good,  and  it  is  intended  to  sell  the  lambs 
in  store  condition,  the  weaning  may  be 
<|elayed  until  six  months.  Whichever 
time  is  selected,  it  is  of  essential  conse- 
quence that  the  mothers  and  the  dama 
should  te  placed  so  fax  apart  that  they 
cannot  hear  the  bleatings  of  each  other.. 
The  ewes  should  be  somewhat  carefiilly 
looked  after,  and  if  any  of  them  refuse  to 
eat,  thev  should  be  caught,  the  state  of 
the  udder  ascertained,  and  proper  mea- 
sures adopted. 

The  lambs  should  not  be  put  on  too< 
stimulating  food.  The  pasture  should  be 
fresh  and  sweet,  but  not  luxuriant  It 
should  be  sufficient  to  maintain  and  some- 
what  increase  their  condition,  but  not  to 
produce  any  dangerous  determination  of 
blood  to  any  part 

The  Diseases  of  Sheep. — The  rapid 
progress  which  the  veterinary  art  haa 
lately  made,  has  thrown  great  light  on 
the  maladies  to  which  the  sheep  is  liable, 
and  the  mode  of  preventing  or  removing 
them. 

Commencing  with  the  muzzle  and 
head,  there  is  a  disease,  or  rather  an- 
noyance, to  which  sheep  are  exposed  by 
the  persecution  of  a  fly,  the  CEstrus  Ovis, 
or  Uadfly  of  the  sheep.  At  some  uncer- 
tain period  between  May  and  July,  this 
fly  is  perseveringly  end«Eivouring  to  lay 
its  eggs  on  the  inner  mar^  of  i&  nostnl 
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of  the  sbeep,  wbenee,  hatched  by  the 
ifMmth  and  moiitiiie  of  the  sltiiatioii* 
tatd  awwiTimg  its  larva  fonn,  it  crawls 
into  tiie  nostril  in  order  to  reach  the 
fiontal  nnut.  Ins^etiyelT  alaroaed  by 
the  bnx^g  of  the  fly,  or  me  modons  of 
the  larvae,  the  sheep  congregate  with  their 
heads  in  the  centre,  pawing  continually 
wi^  their  feet,  and  expressing  their  dis- 
like and  fear  in  every  posuUe  way.  It 
regains  in  llie  sinus  a  certain  period, 
nstil  it  has  attained  ilsftdl  gnrwth,  when 
It  endea^qonrs  to  escape  in  order  to  un- 
dergo another  transformatkm.  It  escapes 
ftom  the  nostril,  harrows  in  the  earth  for 
a  while,  asswaes  its  papa  state,  imdorgoes 
iti  final  diange^  and  assvmes  the  Ibrra  of 
a  iy,  and  then  becoming  impregnated, 
seeks  again  the  nostril  of  tneriieep.  All 
that  CM  be  done  with  regard  to  this 
nusaaoe  ia  to  destroy  the  flies,  which  are 
generally  to  be  se«i  oq  the  walls  (mt  pales 
in  tiie  neig^iboarhood  of  the  flock,  and 
which  the  ^pherd,  or  shepherd's  boy, 
shovld  be  taught  to  recognise.  « 

Another  parasite  is  a  species  of  hydatid, 
the  Camanm  or  SmUuis  palycephahu 
cenbraUa,  It  has  the  appearance  of  a 
bladder  sometimes  filled  with  pelluda 
water,  or,  occasoBaUy,  with  myriads  of 
mmirte  worms,  or  amiQler  hydatids.  Its 
readenee  is  the  brain,  either  beneath  the 
inner  membrane  of  the  brain,  or  in  the 
sdssure  between  its  two  hemispheres. 
The  origin  of  it  is  not  clear,  except  diat 
it  is  eoonected  with  bad  management, 
being  scarcely  known  in  upland  postures 
or  in  grounds  tiiat  have  been  well  drained. 
As  the  parasite  grows,  it  presses  u^n  the 
neighbouring  scwstanee  of  the  bram,  and 
interferes  with  the  discharge  of  its  fbnc- 
tioosw  There  is  an  aberration  of  intellect ; 
the  sheep  ia  frightened  at  any  trifling  or 
imaj^iary  object;  he  separates  himself 
flrom  his  eompanions;  he  ccmmienees  a 
atrmge  rotatory  motion  even  while  he 
grazes,  with  the  head  always  turned  to- 
wards the  same  side.  This  is  the  eharac- 
teristie  symptom,  and  as  soon  as  it  is  per- 
OBived  the  animal  should  be  destroyed, 
.  for  there  is  no  certain  cure,  and  many  of 
Hnt  opecaitiona  that  some  persons  have  de- 
•eribed  are  erudl  and  inefficirat.  The 
duty  of  the  former  is  to  destroy  the  sittr- 
Sti  thmp  as  so^  as  ^.  disease  is  asoer- 


taii^  however  poor  it  may  be  in  con* 
dition^ 

A  somewhat  siimlar  ^sease,  hot  witk 
whidi  the  h  vdatid  has  nothing  to  do»  i& 
Hydroetphalv9f  or  water  in  tie  head,  g^ 
uerally  mdieated  by  a  littiie  enlargement 
of  the  skull ;  a  disinclination  to  move ;  a 
slight  staggering  in  the  walk;  a  stupkB:^ 
of  look,  and  a  rapid  loss  of  coiMutioB. 
This  disease  seldom  admits  of  cure  or 
palliation.  If  any  amendment  can  be 
effected,  it  will  be  l^  the  administratiQn. 
of  good  food,  tosie  medicine,  and  gentfe 
aperients.  When  water  in  the  head  is  aa 
occasional  visitant  in  a  stock  of  she^ 
there  is  something  wrong  in  tEe  land,  or 
its  manaaement,  or  in  the  nature  of  the 
food,  or  tne  character  of  the  sheep» 

Another  q^ecics  oi  pressure  on  the 
bram  is  of  too  frequeiU  occurrence — 
Apoplexy.  A  flock  of  sheep  shall  be  in 
apparency  as  good  and  fine  oonditioii  as 
the  former  can  deare.  They  have  fyp  a 
considerable  period  grazed  on  the  most 
luxuriant  pasture^  and  are  apparently  m 
the  highest  state  ofhealth.  Byaiidbye,one 
or  more  of  them  isy  without  any  previooaly 
observed  change,  suddenly  taken  m.  He 
staggers,  is  uneonsrious,  foils  and  dies» 
andperhaps  within  a  quarter  of  an  hoar 
from  the  first  attack.  With  regard  to 
how  many  overfottened  sheq>  is  Saa  ^ 
case  ?  Ilie  owners  taking  them  to  some 
cattle-show,  say  that  they  died  of  inflam- 
mation. Inflammati<m  had  nothing  to  do 
with  it  The  sheep  had  been  brou^^  to 
the  highest  and  most  dangerous  state  of 
condition.  Every  vessel  was  overloaded 
with  blood,  and  tlieB  some  triffing  exertion 
being  required,  or  the  animal  being  a 
little  distorbed,  the  nervous  fometions 
were  suspended^  and  the  vital  enrr^t 
suddenly  arrested.  Very  few  persons 
have  gone  into  a  cattle-show  without  behig 
painfliilly  struck  with  the  evident  distress 
exhibited  by  some  of  the  overgorged  ani- 
mals. 

If  there  is  time  for  rescMlinff  to  curative 
means,  the  jugular  vein  should  be  < 
and  aperient  me^cixie  admamsterc 

Infla-mmation  of  the  Brain  is  a  fremient 
consequence  of  this  strange  over-feeding. 
It  is  ushered  in  by  dullness  and  diandi- 
nation  to  move:  but  presently  iSbe.  eje 
brightens,  and  the  annual  attacks  e?»T« 
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^bBoif  williiii  Ins  Tescli.  If  it  c&n  be  mft- 
lotted,  the  same  treatment  most  be  adopted 
—bleeding,  pbjnc,  and  low  feeding. 

Jjoched-Jaw  is  not  an  nnft^qoent  dis- 
ease among^e^.  It  oommenoes  with  an 
hivolnntaiy  spasmodic  motion  of  tiie  head, 
aooompanied  hy  grindiiiig  of  llie  teeth,  bat 
the  latter  symptom  is  presenflr  succeeded 
by  .fixedness  of  the  jaws.  The  disease 
imen  nms  its  course  in  a  fitlle  more  than 
tv^Te  houn.  Tk*  prindpal  cause  is 
eold  and  wet  After  an  unusually  ocAd 
ni^t,  it  is  not  uncommon  to  find  many 
ewes  that  haTe  lately  lambed,  and  many 
lambs  recently  dropped,  dead  and  stif- 
fened. It  sometimes  occurs  aAer  castra^ 
tSoD,^  and  at  weaning  time.  Bleeding, 
aperient  medicine,  an  opiate  giyen  an 
liCNir  after  the  i^ync,  and  also  a  warm 
bath,  are  among  the  most  likdy -means  of 
core. 

JEpilq^  is  a  not  uxxfi'equeirt  disease 
«mong  young  dieep  which  tare  exposed 
too  mu<m  to  ixAd.  or  dismissed  from  iSke 
fiold  too  soon  in  the  mormng.  Care  and 
nurang  will  sometimes  reeorer  them,  or 
a  litde  exerdse  forced  upon  the  patient 

Palsy, — The  afmearanee  of  this  dis- 
ease is  mosdy  eoimned  to  the  ewe  and 
lamb  at  weaning  lime,  or.when  they  are 
kiflt  at  B^;ht  in  a  bleidc  and  exposed  atu- 
«itioD.  I^e  vital  lieat  is  abstracted  by  the 
cold  bed  on  which  they  lie,  and  the  ccAd 
air  around  them,  and  there  foHows  a 
eonqKnmd  of  rtienmatism  and  palsy,  the 
latter  predominant  and  meet  obstinate. 
In  the  majority  of  cases  Ihey  will  never 
regain  Iheir  firmer  conation  or  value, 
bat  continue  a  disgraceAil  exhilntion  of 
the  cardessness  and  inhumanity  cf  the 
owner.  It  is  dreadfti  to  tMnk  how  many 
^wWn^^a  in  some  districtB  -tare  thus  de- 
stroyed. No  litde  art  and  kind  treat- 
ment are  in  some  eases  requisite  in  order 
to  fecover  these  neglected  and  abused 
creatures.  Warm  gniel  or  milk,  and  a 
moderate  degree  of  warmtii,  are  the  chief 
restoratives  that  can  at  first  with  safety 
be  applied.  A  little  ginger  and  spirit  of 
introBS  aether  may  be  MeA.  to  the  gruel 
-when  the  patient  begins  to  recover. 

Babies. — The  rabid  dog  seems  to  have 
m  irresistible  propeniraty  to  worry  sheep, 
tmd  the  poison  is  as  mtal  in  this  as  m 
«ny  other  animal,    lliere  are  cases  on 


record  in  wliieli  firom  twenty  to  Unity 
have  been  bitten  hy  the  same  dog,  and 
all  have  died.  If  it  can  be  pro^RBd  that 
1^  flock  has  been  attacked  by  amad  d^, 
every  she^  Should  be  most  carefully  ex- 
amined, and  if  the  slightest  womd  is 
found  i^Km  hnn,  he  shotdd  be  destroyed. 
The  carcase  is  not  injured  for  the  but- 
cher, nor  k  there  st  that  time  any  danger 
in  eatmg  &e  fietih ;  but  when  the  disease 
has  bn^en  out  in  the  fioek,  so  sheep  that 
has  exlubited  the  sii^itest  trace  «f  it 
riionld  be  used  for  fauBuui  feod. 

There  is  no  cure  for  rabies,  and  lie 
will  ineur  fruitless  «xpe»e  who  has  ve- 
to any  pretended  Bostrum  for  Ihb 


pun^ose. 

OpMalmui  is  a  verv  frequent  ^Bsease 
among  sheep.  The  old  people  nsed  to 
say  that  the  animal  had  disturbed  a  lark's 
n^  and  that  the  lark  had  spurred  him 
I4ind.  If  any  inflammation  of  the  eye  is 
detected,  that  organ  dioidd  be  fiteqnently 
bathed  with  a  wade  solution  of  <Sow- 
land's  lotion,  to  which  a  fern  drops  of 
laudanum  have  been  added.  It  is  some- 
times difficult  to  get  rid  of  this  affiBctton, 
and  cataract  and  poinaneot  blindness 
will  ensue.  The  Ettrick  diepherd  says 
that  **  a  IHend  will  ||eneraUy  attadi  itself 
to  the  sufferer,  waiting  on  it  with  the 
most  tender  aasiduily,  and  by  its  bleating 
calling  it  from  danger  and  firom  gsing 
astray." 

Ho<we  is  a  morbid  distension  of  the 
panndi  with  feod,  and  the  extricatien  of 
gas  from  that  food.  An  account  has 
been  given  of  this  disorder  in  the  article 
Ox,  so  that  every  purpose  will  be  an- 
swered by  laefemi^  to  k,  Tte  same 
may  be  said  of  all  the  diseases  of  the 
digestive  organs,  l^eir  structure  is  the 
same  in  cattle  and  in  dieep;  and  the  canses 
and  i^ypearanees  and  treatment  «f  ike 
diceascc  are  the  sa«e. 

There  is  however  a  disease  of  the  lifter 
— the  Eu—^  mere  frequentiy  occur- 
ring in  sheep  tiian  in  cattie,  and  bearing 
a  peculiar  and  more  destructive  cha- 
octer. 

In  the  very  earliest  sta^  aloue  does  it 
admit  of  cure.  The  decisive  ^rmptom, 
at  that  time,  is  a  yellow  ccdour  of  the 
eye  that  surrounds  the  pupil  and  the 
^mall  veins  «f  it,  and  partienlarfy  the 
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corner  of  the  eye,  which  is  filled  with  a 
yellow  serous  fluid,  and  not  with  blood, 
lliere  is  no  other  apparent  morbid  ap- 
pearance  until  it  is  too  late  to  struggle 
with  the  malady;  on  the  contrary,  the 
«hecp,  although  perhaps  a  little  duller 
than  usual,  has  an  evident  propensity  to 
bitten. 

The  rot  is  a  disease  of  the  liver — in- 
flammation of  that  organ ;  and  the  ves- 
sels of  it  contain  fiisciols  {flukes).  The 
flakes  are  probably  more  the  efiect  than 
the  cause  of  the  disease.  They  are  taken 
'Up  in  the  food;  they  find  their  way  to 
the  liver  as  their  destined  residence,  and 
4hey  aggravate  the  disease  by  perpetu- 
ating a  state  of  irritability  and  disorgani- 
zation. The  rot  is  evidentiy  connected 
with  the  state  of  the  pasture.  It  is  con- 
fined either  to  wet  seasons  or  to  the 
feeding  on  ground  that  is  moist  and 
marshy.  In  the  same  femoa  there  are 
fields  on  which  no  sheep  can  be  turned 
without  getting  the  rot,  and  there  are 
others  that  never  ^ve  the  rot  After 
long  continued  rains  it  is  almost  sure  to 
appear.  The  disease  may  be  communi- 
cated with  extraordinary  rapidity.  A 
flock  of  sheep  was  halted  by  the  side  of 
a  pond  for  the  purpose  of  drinking ;  the 
time  which  they  remained  there  was 
not  more  than  a  quarter  of  an  hour,  yet 
two  hundred  of  them  eventually  died 
rotten.  In  the  treatment  of  the  rot  littie 
that  is  satis&ctory  can  be  done.  Some 
sheep  have  recovered,  but  the  decided 
majority  perish  in  despite  of  every  eflbrt. 
The  patients  however  may,  as  giving 
them  a  littie  chance,  be  moved  to  the 
driest  and  soundest  pastures ;  they  may 
undergo  a  regular  course  of  aperient 
medicine.  Mercurial  friction  may  also 
be  used,  but,  above  all,  plenty  of  salt 
should  be  placed  within  the  animal's 
reach,  and  given  to  them  in  the  way 
of  medicine. 

In  the  way  of  prevention  the  farmer  may 
do  much :  he  may  drain  the  most  suspi- 
cious parts  of  his  farm.  No  money 
would  be  more  profitably  expended  than 
in  accomplishing  this.  Some  of  the 
little  swampy  spots  which  disgrace  the 
appearance  of  his  farm  possibly  lie  at  tiie 
root  of  the  evil. 

Bed-water^  or  the  effiision  of  a  bloody 


serous  fluid  in  the  cavity  of  the  abdomen, 
is  a  frequent  and  very  fiital  disease 
among  sheep.  The  cause  of  it  is  a  sudden 
change  from  one  pasture  to  another  of 
almost  opposite  quality,  or  the  moving  of 
the  flock  from  a  dry  and  warm  to  a  damp 
and  cold  situation.  It  is  most  destruc- 
tive to  lambs  if  exposed  to  a  hard  frost 
or  suffered  to  lie  on  a  damp  and  cold  soiL 
The  sheep  will  separate  hunself  from  the 
rest  of  the  flock ;  he  will  evince  a  great 
deal  of  pain,  by  rolling  about  and  fre- 
quentiy  lying  down,  and  immediately 
getting  up  again ;  and  sometimes  he  dies 
in  less  than  twenty-four  hours  from  the 
first  attack.  The  belly  will  be  found 
swelled  and  filled  with  the  red  water,  or 
serous  fluid  tinned  with  blood,  from  wluch 
the  disease  derives  its  name.  The  treat- 
ment should  consist  of  mild  aperients, 
with  gentian  and  ginger,  and  a  liberal 
allowance  of  hay  and  com.  Inflamma- 
tion of  the  coats  of  the  intestines  {En- 
teritis) would  not  always  be  readily  dis- 
tinguished from  the  last  disease,  except 
that  there  is  more  stamping  on  the 
ground  and  striking  the  belly  with  the 
hind  legs,  and  occasional  lying  on  the 
back.  The  principal  causes  of  enteritis 
are  improper  food,  or  an  excess  of  that 
which  is  healthful,  or  exposure  to  cold 
and  wet  Here  also  bleeding  is  impera- 
tively recjuired,  but  the  purgative  should 
not  consist  of  anything  stronger  than 
sulphur.  Diarrhaa  is  a  very  prevalent 
disease  among  lambs,  and  especially  after 
a  change  of  diet  or  of  situation.  When 
it  is  not  violent,  and  does  not  seem  to  be 
attended  by  colic,  a  little  absorbent  and 
astringent  medicine,  with  a  few  grains  of 
opium,  may  be  administered.  The  diar- 
rhoea of  sheep  may  be  similarly  treated, 
but  when  the  disease  is  assuming  the 
character  of  dysentery  —  when  the  dis- 
charge is  more  frequent  and  copious, 
and  mingled  with  mucus,  a  larger  quan- 
tity of  this  medicine  should  be  given,  and 
some  blood  abstracted  if  there  is  any 
degree  of  fever. 

The  diseases  of  the  respiratory  orgcau 
are  often  of  a  serious  character.  During 
the  greater  part  of  the  winter  the  nostrils 
will  sometimes  be  filled  with  mucus,  and 
the  sheep  is  compelled  to  stop  tor  a  mo- 
ment at  every  second  or  third  bite,  and 
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snort  violently,  and  stand  with  lus  muzzle 
extended  and  labouring  for  breath.  If 
his  general  health  does  not  seem  to  be 
affect^,  this  ticual  gleet  will  all  pass  away 
as  the  spring  approaches.  If  however  any 
of  the  flock  should  now  appear  to  be 
losing  flesh  and  strength,  it  is.  too  pro- 
liable  that  consumption  is  at  hand.  The 
only  chance  of  saving  or  doing  them  any 
ffood  will  be  to  place  them  in  some  com- 
fortable pasture,  letting  them  have  salt 
within  their  reach,  and  giving  them  the 
faydriodate  of  potash,  in  doses  gradually 
increasing  from  three  grains  to  twelve, 
morning  and  night 

Lambs,  when  too  early  and  too  much 
exposed,  are  subject  to  diseases  of  the 
upper  air  passages  (laryngitis  and  bron- 
cmtis)f  the  one  attended  by  a  ringing 
cough,  and  the  other  by  one  of  a  more 

'  wheezing  sound.  Bleemng  will  always 
be  necessary  for  the  first,  with  aperient 

*  medicine.  A  mild  purgative  will  usually 
suffice  for  the  second,  or  possibly  an 
ounce  or  an  ounce  and  a  half  of  common 
salt  may  be  given  dissolved  in  six  ounces 
of  lime  water. 

Inflammation  of  the  lunas,  recognised 
by  ^Ufficulty  of  breathing,  heaving  at  the 

'  flanks,  and  distressing  cou^h,  is  a  disease 
of  frequent  occurrence  m  sheep.  It 
speedily  runs  its  course,  and  the  lungs 
are  found  to  be  one  disorganised  mass. 
Bleeding  and  purging  are  indispensable ; 
but  as  soon  as  the  violent  symptoms  seem 
to  remit,  tonics,  composed  of  gentian  and 
spirit  of  nitrous  aether,  must  follow. 

Epidemics, — Sheep  are  not  so  liable  to 
the  attack  of  these  diseases  as  horses  and 

'  cattle.  Sometimes,  however,  sheep  suffer 
from  epidemic  diseases  very  seriously. 
They  have  cough,  and  discharge  from 
the  nose  and  eyes.  The  appetite  ceases. 
Those  that  are  affected  by  the  disease 
separate  themselves  from  the  rest  of  the 
flock;  they  continually  lie  down,  and 
many  of  tiiem  die.  They  exhibit  after 
death  inflammation  through  all  the  con- 
tents of  the  chest  and  abdomen,  with  ef> 
fbsion  into  the  cavities  of  both.  The 
disease  is  most  rapid  in  its  course.  The 
shepherd  may  leave  his  flock  in  the 
morning  free  apparently  from  any  imme- 
diate danger,  and  when  he  returns  in  the 
mitemoon  he  will  find  two  or  three  of 


them  dead.  Epsom  salts  with  nitre  may 
be  given.  Blood  should  be  abstracted, 
if  the^  case  seems  to  require  it ;  and  the 
medidne  should  be  repeated  sufficiently 
often  to  keep  the  bowels  gently  open. 
If  the  purgmg  becomes  considerable, 
a  little  starch  with  chalk  and  cmna- 
mon  may  be  serviceable.  Those  that 
will  eat  should  be  foddered  with  good 
hay,  and  the  others  forced  wiA  gruel, 
being  kept  dry  and  comfortable  with 
plenty  of  clean  straw  under  them. 
The  detached  horn  should  be  pared  from 
the  feet  where  there  was  any  separation, 
and  the  ^arts  washed  with  a  solution 
of  blue  vitriol,  and  then  smeared  over 
with  melted  tar.  The  mouth  and  tongue, 
on  which  there  generalljr  are  some  ul- 
cers, should  be  dressed  with  a  strong  so- 
lution of  alum  in  water.  Under  this 
treatment  most  of  the  patients  will  pro- 
bably recover. 

Garget. — Inflammation  of  the  udder  is 
more  frequent  in  the  ewe  than  in  the 
cow.  The  udder  should  be  well  fomented 
with  warm  water,  and  then,  if  there  are 
no  large  knots  or  kernels,  she  should  be 
returned  to  her  lamb,  whose  knocking 
about  of  the  udder  will  generally  be  pro- 
ductive of  good  rather  than  harm.  If, 
however,  she  refuses  the  lamb,  a  drachm 
of  camphor  and  mercurial  ointment  may 
be  well  incorporated  with  an  ounce  of 
elder  ointment,  and  a  littie  of  it  well 
rubbed  into  the  udder  every  morning 
and  night.  If  the  udder  should  still 
continue  to  enlarge,  a  free  incision  must 
be  made  into  that  part  where  the  swel- 
lings are  largest  A  weak  solution  of 
chloride  of  lime  should  then  be  applied, 
and  when  the  putrid  smell  is  gone,  the 
Friar's  balsam  should  be  used.  In  a  few 
days  the  wound  will  generally  be  healed, 
and  the  lamb  may  be  returned  to  its 
mother. 

Diseases  of  the  Fee*.— There  is  a  small 
opening  at  tue  bifurcation  of  the  pasterns, 
which  leads  to  a  canal  running  down  the 
inner  fiice  of  each  to  the  commencement 
of  the  hoof.  The  function  of  this  canal 
is  a  matter  of  doubt ;  but  dirt  or  gravel  or 
other  foreign  bodies  sometimes  pet  into 
these  canalB,  and  produce  considerable 
pain,  inflammation,  and  ulceration.  The 
treatment  consists  in  the  extraction  o£ 
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toy  ^  thote  eztnneoiis  tobstances  that 
can  be  got  at,  and  the  fomenting  and 
ponlticingy  or  scarifying  the  paits^  or 
effecting  mcidonB  into  me  canal»  and  ap- 
plying a  canstic  or  a  balsam,  as  the  case 
mar  require. 

The  treatment  oX  foot-rat  essentially 
oonsistB  in  paring  away  all  loose  and 
detached  horn.  This  is  the  comer-stone 
«f  Wilful  and  snocessM  practice.  All 
Ibngons  granulations  must  eitiier  be  ont 
sway,  or  destroyed  by  the  muriate  of 
antimony,  and  the  foot  well  washed  with 
a  solution  of  chloride  of  lime.  The  mu- 
riate of  antimony  must  then  be  lightiy 
applied  over  the  whole  of  the  demided 
tnr&oe.  This  must  be  repeated  daily 
until  the  wh^  of  the  foot  is  covered 
with  aew  horn.  The  diwased  sheep 
must  not  be  permitted  to  j<»n  his  oom- 
|Nmions  until  the  cure  is  complete,  Stx  it 
M  a  sadly  infectimis  disease,  and  may 
eanhr  spread  through  the  whole  flock. 

2n«  &o6  is  a  Tery  troublesoiae  disease, 
cnmrnnn  in  the  ^ring  and  summer.  The 
ahtqp  is  oontinuaUy  scratching  himself 
iRth  his  feel^  tearing  off  the  wool,  and 
Tioleutly  rubbing  himself  against  every 
protrudmg  snbstanoe.  The  disease  first 
appears  in  the  form  of  minute  pustules, 
hint  several  of  these  unite  and  fimn  a 
•cab.  The  health  of  the  sheep  becomes 
npidly  affeoted  under  this  disease,  and 
flome  of  them  pme  away  and  die.  It  is  a 
'Very  infectious  disease,  ibr  every  plaoe 
against  which  the  she^  can  rub  himself 
hdoomes  tainted  with  the  poison.  The 
sheep  mast  be  housed  and  shorn  as 
dofldy  as  possible,  and  then  well  wadaed 
with  warm  water.  An  okitmeBt  oom- 
jioead  of  one  part  of  meronrial  ointment 
■nd  seven  ^  lard  mast  then  be  procured, 
jmdsuch  a  quanti^  <^  it  as  the  diseased 
parts  seem  to  require  rubbed  in  on  every 
■eoond  day.  Every  place  in  the  field 
sumL  in  the  fbld  against  wMdi  he  <s8n  pos- 
jibly  ha^e  nibbed  himself  must  be  well 
eleimed  and  pamted  befi>ve  he  is  per- 
JBitted  to  retam.  The  cause  of  scab 
«SBsists  in  the  pmseaoe  of  a  Biattte  in- 
.aect  4ir  tick»  which  nay  be  ««vey«d 
2fr«m  one  «he^  to  aaother  wlien  an  m- 
iiKted  sheep  ogbms  in  oontact  with  a 
aoand  one;  or  it  may  be  1^  «n  the  rub- 
bing-post, and  entangled  in  the  wool  of 


the  next  ^M^jwiftl  ^^%  otHDes  in  ^^mtyt 
with  it;  oritmay  be  theprsdne^aadis 
too  often  SQ,  of  disease  of  the  part  Itis 
of  spontaneous  origin,  as  well  as  &e  pro- 
duct of  contagion,  and  is  cidled  into  ex- 
istence by  the  derangements  which  nor 
neglect,  or  accident,  oe  disease  has  aaade 
intheskin.  This  is  a  view  (^  the  ease 
that  should  never  be  fiargottem  \xf  fiie 
she^-owner. 

Ztceand  TVdb  will  be  belt  got  rid  of 
by  the  application  of  the  meroirial  ma^ 
ment  just  recommended. 

The  Ky.— Several  species  of  fly  fte- 
quenUy  deposit  their  ova  on  &e  wool 
of  the  sheep.  If  there  are  any  soce 
places,  they  are  selected  &a  the  faid)i- 
tation  of  the  larvs.  The  head,  as  4fee 
most  deposed  part,  is  the  one  ^nftpngrt 
attacked,  and  tiie  sheep  are  sadlj  tot* 
mented  by  the  fly  and  the  larvae.  The 
best  preservative  or  cure  is  the  lyplica- 
tionof  a  plaster  composed  of  a  pouad  «f 
pitch  and  a  quarter  of  an  ounce  of  bee^ 
wax,  spread  on  soft  leatiier  or  lioea. 
The  attack  may  however  be^genendbf 
prevented  by  tlie  asplication  of  a  wmm 
^piantity  of  ^irit  ^  tar  to  the  bead  at 
any  bare  ar  sore  part  Two  «r  three  ap- 
plications of  tills  will  be  sufficient  fior  <be 
whole  of  the  summer,  and  not a%  will 
approach  a  she^p  thus  guarded. 

SOUu  Wbffieftf  the  surfiue  of  te 
earth  is  not  covered  with  water,  or  is  aot 
naked  rock,  tiiere  is  a  layer  of  «arA, 
mot«  or  less  mixed  witii  the  reBOOsns  of 
animal  and  vegetable  snbstaooes,  in  a 
state  nf  deoompositioDy  wbidi  is  oon* 
monly  called  the  sot2. 

The  nature  and  OBrnpositiop  of  ^le 
soi^  and  conseqaentiy  its  greater  or  Jobs 
i^ptitude  to  the  growth  and  luatnri;^  «f 
vegetable  prodnotions,  depend  chiefly  «n 
the  proportion  and  mechanical  strufitave 
of  toe  various  snbstanees  of  whidi  it  con- 
rists.  When  the  sul  is  &voantble  to4lie 
chemical  aotian  by  which  the  aleawHts 
are  comlnned  to  Ibnn  T^getaUe  aiab- 
stances,  and  admits  that  qaanti^  nf  air 
and  moostare  withoutwhicii  this  <^eai- 
oal  action  cannot  take  j^aoe  in  any  fgarat 
oumate  or  temperature,  vegetation  gees 
on  rapidhr,  and  all  the  plants  wSatik 
are  suited  to  the  dimate  grow  in  tibe 
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It  is  not  h-cmevtr  'vetj  trmBmHiy  the 
leue  miaEt  a  «c^  pofiflesBes  all  tiiose  qvnli- 
-ties  on  wMch  greitt  lertHi^  depends.  So 
maDY  oiFeumstanoee  must  concur  to  ma^e 
e  «oa  higUj  liertile,  Aat  tke  great  ma- 
jerity  of  soEs  can  oi^  be  made  to  pre- 
^oe  afbnndantly  by  being  inqiroTed  by 
Bfft  bodi  in  their  textsre  and  compositi<m. 
Hence  liie  practice  and  adenee  of  agri- 
culture, which  is  founded  on  experience, 
Jmt  to  which  every  progress  in  science 
idso  affords  great  asnstutoe,  by  the  ad- 
ditional light  whidi  every  new  discovery 
tibrows  im  tiie  true  tlieory  of  vegetation. 

Tlitere  are  varioos  modes  of  distin- 
-gmshing  soils,  witiioot  oxtering  into  a 
oiinute  analysis  of  their  compcment  parts. 
The  amplest  and  most  natond  is  to  com- 
pare their  textm^  the  eat  and  form  of 
fbid  vii^fele  particles  0f  whidi  ihey  are 
eempoaed,  aoid  to  iraee  the  prcMble 
source  of  tlv^  -ori^nal  fbrmation  from 
ilie  snnerals  which  axe  found  around  or 
below  them,  or  the  rocks  £rom  wMdi 
liiey  may  have  been  slowly  sqtarated  by 
■ikd  action  <xf  the  elements,  llie  science 
of  jgeol&gy,  whidi  teaches  tiie  relative 
portion  and  nature  of  1^  minerals  of 
wlndi  the  outer  onist  of  the  eartli  is 
^rmed,  is  consequently  of  'die  greatest 
utility  in  aiding  us  to  cranpare  different 
woSb  uDfd  aseertaixnng  their  composition. 

The  knowledge  wiiich  ^etdogr  im- 
parts is  liGweyer  not  suffidentfor  liie 
HBunter  dasofication  of  sdls;  for  it  is 
fbimd  by  experience  that  liie  soils  wliicii 
Be  over  or  near  tiie  different  strata,  as 
€hey  appear  near  the  sui&ce,  Tar^  greatiy, 
flltnoi]^^  lliey  retain  some  general  <dia- 
Xttoter  wliieh  distinguishes  tfaem  from 
«flKn.  l^e  streams  vfiiich  descoid 
ftom  tiie  lulls,  and  flow  towards  the  "val- 
leys,  and  through  lliem  to  -^e  sea,  carry 
to  a  great  distuice  the  minuter  portions 
ef  the  nmierals  whidi  they  flow  over  in 
Hieir  course,  while  €bee  larger  and  heavier 
«re  deposited  mudi  sooner.  Hence  the 
beterogeneous  mixture  of  various  earUis 
wbA  stones,  and  their  stratification  in  timi 
li^rers,  as  is  dfcen  found  when  a  «oil  is 
eaiamined  wMch  has  never  been  disturbed 
Ibj  cultivation.  A  sudden  flood,  rising 
lajn^,  carries  stones  and  fragments  ^ 


rocks  in  its  eom»e,w9^.a  gentler  fltfeam 
d^toaits  -foe  sand  or  day  over  these,  and 
forms  'Cvery  variety  of  siuidy,  gravity, 
or  clayey  senl,  If  chalky  hiUs  are  nenr, 
carbonate  of  lime  aixyonds  in  ahnaat  every 
proportion,  with  its  usual  ooDcomitent 
nrregular  flints.  If  Hhe  waters  have  ac- 
cumulated in  a  baon,  and  formed  a  tem- 
poraxy  li^  the  sml  win  connst  of  aM  Ilie 
finest  portions  ni  the  minerals,  v^ch 
from  meir  minute  axe  hteve  remained 
long  anspended  in  #ie  still  waters,  and 
slowly  deposited  in  the  form  of  asnd.  In 
propOTtion  to  the  shallowness  of  ibe  lafae, 
vegetd[>le  matter  will  have  been  pn>- 
doSed,  and  intimately  mixed  wilh  the 
ndn^nls ;  and  where  v^etaition  has  gene 
on  ramdly,  peat  and  soft  %og8  are  fonned. 

It  IS  not  sufficient  to  class  sdls  accord- 
ing to  the  substance  wlndi  predominsleB, 
as  has  beoi  usually  done,  sndi  as  sind^, 
gravelly,  c&alky,  or  clay  soils;  for  Hus 
^es  very  impa:foet  infinmation  respedt- 
mg  their  nature  or  fertility ;  neitiier  is  it 
altQgetiier  sufficient  to  dass  them  accord- 
ing to  any  particulargedogical  fonnation. 
It  is  important  to«nter  ii^  a  more  bu- 
nute  examination  of  thdr  component 
parts.  &it  as  the  gedo^cal  investigatian 
of  the  differaot  strata  us  a  great  m^  in 
tiie  examination  of  sdls,  we  will  in  the 
first  place  give  a  diort  descriptieD  ef 
those  which  have  tiie  most  distinct  oha- 
raeters,  from  tiieir  oounectimi  witii  ^- 
forent  geological  formations. 

The  soils  iniidi  are  immediatdy  derived 
from  those  rodu  in  whidi  no  traces  of 
orsanic  remains  are  to  be  fisund,  ccnrist 
ei£er  of  vii^)le  fragments  of  quarta  and 
otiier  bard  minerals,  wiiich  are  not  «f- 
focted  by  exposure  to  air  or  water,  and 
are  only  ground  and  conumnuted  "km 
being  rubbra  against  each  other  in  flooos 
and  torrents,  or  of  mimiter  partides  «f 
the  same,  of  which  the  shape  is  nat 
readily  distinguiahed  by  tbe  naked  ^e. 
When  they  are  altogether  conqxned  of 
visiUe  partides  and  stones,  tiie  wi^er 
readily  passes  through  titem ;  and  udeiB 
tiiey  are  kept  continually  n^st  by  a 
regular  irrigation,  witiiout  any  sta^^natieo 
of  the  water,  they  are  absdutely  moapir 
ble  of  sustaining  ve^tation,  or  of  bring- 
ing fruits  to  maturity.  It  is  fiddooiy 
howeveiv  that  any  gravd  or  aand  does  «oC 
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oootaiii  some  portion  of  earth  or  other 
matter,  of  which  the  particles  become 
inyisible  when  diffused  through  water, 
and  to  which,  for  the  sake  of  prspicuity, 
and  to  prevent  confusion,  we  will  here  give 
the  general  name  of  im]ialpable  substance. 
A  certain  portion  of  tms  finer  part  of  the 
soil,  and  its  due  admixture  with  the 
coarser,  especially  where  there  is  some 
regular  gradation  in  size,  and  no  stones 
of  too  large  dimensions  to  obstruct  the 
instruments  of  tilla^,  may  be  considered 
as  essential  to  fertility.  The  chemical 
composition  of  the  impalpable  substance 
.  no  doubt  greatly  affects  the  degree  of 
fertility ;  but  the  general  texture  must 
be  considered  as  by  far  the  most  import- 
ant circumstance.  To  improve  this  tex- 
ture permanently  is  the  great  object  of  all 
the  labours  of  the  husbandman.  For  this 
purpose  he  carries  various  earths  fh)m 
one  spot  to  another ;  clays  one  field,  and 
limes  or  chalks  another;  brings  peat 
upon  sands  and  clays,  and  carries  gravel 
.  and  lime  on  his  peat>bogs.  Without  an 
adequate  knowledge  of  the  compNOsition 
and  texture  of  a  soil,  it  is  impossible  to 
make  permanent  improvements  with  any 
certainty,  or  without  incurring  the  risk 
of  fiulure  or  of  useless  outlay. 

The  soils  which  have  been  formed 
firom  Uie  disintegration  and  decomposition 
of  the  primitive  rocks,  such  as  granite, 
basalt,  schist,  or  limestone,  and  espe- 
ciallv  those  which  contain  sdl  these  mi- 
nerals minutely  divided  and  intimately 
mixed,  are  always  naturally  fertile,  and 
soon  enriched  by  cultivation.  The  hard 
particles  of  quartz  maintain  a  certain 
porosity  in  the  soil,  which  allows  air  and 
moisture  to  circulate,  while  the  alumina 
prevents  its  too  rapid  evaporation  or  fil- 
tration. The  silicate  of  potash  also  seems 
highly  favourable  to  the  vegetation  and 
growm  ofthose  plants  which  contain  silica 
in  their  stems,  such  as  the  gramines, 
especially  wheat,  of  all  plants  the  most 
important  to  the  husbuidman  in  our 
northern  climates.  If  organic  matter 
be  an  essential  ingredient  in  a  fertile 
soil,  it  is  soon  produced  by  cultivation, 
.  or  added  bv  judicious  manuring. 

Where  uiere  is  a  deficiency  of  impal- 
pable matter,  and  the  fragments  of  the 
rocks  of  which  the  soil  is  composed  are 


large,  and  lie  loosely,  it  is  in  vain  to  ex- 
pect vegetation,  except  along  gently  flow* 
mg  streams,  which  supply  the  roots  with 
moisture,  and  thus  form  a  bed  of  vegeta- 
ble matter ;  but  in  a  climate  suited  to  the 
vine,  and  in  a  good  exposure,  these  loose 
soils  often  produce  excellent  wine,  as  may 
be  seen  along  the  steep  banks  of  iht 
Rhine  and  other  rivers.  The  roots  of 
the  vine  run  deep  into  the  fissures  of  the 
rocks  below,  and  there  find  nourishment 
suited  to  their  nature. 

The  primitive  limestone,  which  is  very 
hard,  is  yet  gradually  decomposed  by  tile 
action  or  air  and  water,  being,  in  a  veiy 
small  de^;ree,  soluble  in  the  latter.  The 
water  which  flows  through  these  rocks  is 
soon  saturated;  but  when  it  springs  out 
and  comes  to  the  light,  the  carbonate  of 
lime  is  deposited  by  the  evaporation  of 
the  water;  and,  if  this  meets  with  the 
clay  which  results  from  the  decomposition 
of  the  slate,  it  forms  a  marl,  which  natu- 
rally or  artificially  added  to  silicioos 
sand,  forms  the  basis  of  a  very  good  soil, 
particularly  well  adapted  to  pasture. 

The  soils  which  have  been  evidentiy 
formed  from  the  rocks  which  are  sup- 
posed to  be  of  secondary  formation,  aie 
fertile  according  to  the  proportion  of  the 
earths  of  these  rocks  which  they  contain. 
It  is  of  these  chiefly  that  those  loose 
sandy  soils  are  formed  of  which  the  par- 
ticles appear  as  distinct  crystals,  easily 
distinguishable  with  the  aid  of  a  lens,  or 
even  by  the  naked  eye.  Air  and  water 
have  been  the  chief  agents  in  the  decom- 
position of  those  secondary  rocks  called 
sandstones,  and  agitation  in  water  has 
washed  from  them  the  finer  portions 
which  have  remained  suspended.  The 
immense  sandy  plains  which  are  eitiier 
barren  or  have  been  fertilized  with  great 
trouble  and  expense,  have  probably  oooe 
been  the  shores  of  the  sea,  from  which 
the  waves  lave  washed  all  that  portion 
which  was  impalpable  and  easily  sos^ 
pended  in  water,  depositing  this  in  the 
depths,  which,  by  some  convulsion  of 
nature,  may  some  time  or  other  be  raised 
above  the  level  of  the  waters,  and  form 
hills  or  plains  of  clay,  such  as  are  often 
found  in  extensive  basms  of  great  d^th. 

Argillaceous  earth  exists  in  some  pro- 
portion in  almost  every  rock.    Some  of 
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the  hardest  gems  are  chiefly  composed 
of  alumina.  It  has  the  property,  when 
mixed  with  other  substances,  as  silica  or 

.  lime,  of  fusing  into  a  stone  of  great  hard- 
ness and  insolubility.  In  this  state  its 
effect  on  the  soil  is  not  to  be  distinguished 
from  that  of  silica;  and  by  burning  com- 
mon clay,  or  clay  mixed  with  carbonate 
of  lime,  a  sandy  substance  is  produced 
resembling  burnt  brick,  which  tends 
greatly  to  improve  the  texture  of  those 
clays  which  contain  little  or  no  sand  in 
their  composition.  It  must  be  remem- 
bered that  the  stiffest  clays  contain  a 
large  portion  of  silica  in  an  impalpable 
state ;  but  this,  instead  of  correcting  their 

.  impermeable  and  plastic  nature,  rather 
adds  to  it  It  is  only  palpable  sand  which 
with  clay  forms  what  is  commonly  called 
loam,  and  which,  when  the  sand  is  in 
due  proportion  with  a  mixture  of  organic 
matter,  forms  the  richest  and  most  easily 
coltivated  soils.  Some  of  the  rocks  of 
secondary  formation  contain  a  consider- 
able portion  of  alumina  and  lime;  and 

.  when  these  earths  meet  with  crystallized 
sand,  a  compound,  or  rather  a  mixture 
is  formed,  which  has  all  the  requisite 

■  qualities  as  to  texture,  to  produce  the 

•  most  fertile  loams.  The  only  deficiency 
is  that  of  organic  matter ;  but  this  is  so 
readily  accumulated  wherever  vegetation 
is  established,  or  can  be  so  easily  added 
artificially,  that  these  loams  may  always 
be  looked  upon  as  the  most  favourable 
soils  for  the  usual  a^cultural  opera- 
tions: and  if  a  considerable  depth  of 
loam  is  found,  which  neither  retains 
water  too  long  nor  allows  it  to  percolate 
too  rapidly,  it  may  be  looked  upon  as  a 
soil  eminenUy  capable  of  the  highest  de- 
gree of  cultivation,  and  on  which  no  judi- 
cious outiaj  of  labour  will  ever  cause  loss 
or  disappomtment  to  the  fermer. 

The  greensand  which  lies  under  the 
chalk,  and  appears  near  the  sur&ce  in 
several  parts  of  Britain,  consists  of  sili- 
cious,  argillaceous,  and  calcareous  earth, 
intimately  combined  and  in  a  high  state 
of  subdivision,  and  yet  not  forming  a  com- 

.  pact  paste  with  water  so  as  to  dry  in  hard 
lumps,  but  having  rather  the  loose  ap- 
pearance and  granulation  of  fine  sand, 
whence  its  name.  On  this  soil  are  found 
the  finest  wheats;  but  such  is  the  variety 


of  its  form  as  it  approaches  towards  the 
chalk  or  crystallized  sand,  or  the  plastic 
clay,  that  the  soils  which  it  forms  have 
every  degree  of  texture,  from  loose  sands 
to  stiff  marls,  whose  chief  use  is  to  mix 
with  other  soils  and  improve  them.  In 
general,  however,  it  may  be  said  that  the 
soils  of  which  the  greensand  forms  a  con- 
siderable part  are  productive  and  easily 
cultivated,  and  that  they  repay  the  labour 
and  manure  expended  on  them  better  than 
most  others.  A  narrow  strip  of  this  sand 
crosses  Bedfordshire,  and  m  the  neigh- 
bourhood of  Sandy  and  Biggleswade  are 
raised  some  of  the  finest  culinary  vege- 
tables which  come  to  the  London  market. 
This  sand,  though  light  in  appearance, 
and  very  easily  worked,  contains  much  of 
the  impalpable  substance  mentioned  be- 
fore; and  this,  with  careful  cultivation 
and  manuring,  makes  it  peculiarly  suited 
for  gardens  as  well  as  for  corn-fields.  In 
its  natural  state  it  is  easily  distinguished 
from  other  sands  by  certain  dark  parti- 
cles in  it,  which  give  it  the  greenish  hue 
from  whence  it  has  been  called  green- 
sand, and  also  by  its  effervescence  with 
strong  vinegar  or  any  other  acid. 

Chalk  is  perhaps  the  mineral  most 
widely  spread  throughout  Britain.  The 
chalk  formation  of  itself  forms  a  very 
poor  and  barren  soil.  In  the  course  of 
ages  the  sur&ce  of  the  chalk  has  been 
covered  with  a  thin  coating  of  soil,  con- 
sisting of  chalk  and  organic  matter  chiefly. 
On  this  soil  the  finest  and  most  aromatic 
plants  are  found,  but  of  minute  dimen- 
tions,  affording  a  sweet  short  pasture, 
much  relished  by  sheep.  The  constant 
treading  in  of  the  dung  of  the  sheep,  and 
the  stimulating  effect  of  th^ir  urine,  gra- 
dually increase  the  quantity  of  vegetable 
and  animal  matter ;  and  thus  the  turf  be- 
comes close  and  rich :  but  if  this  thin 
coat  be  disturbed  by  the  plough  and 
mixed  with  the  chalk  below,  it  will,  after 
one  or  two  tolerable  crops  of  com,  be  re- 
duced to  its  original  sterility;  and.it 
requires  ages  to  restore  the  mie  pasture 
which  once  covered  it.  Such  is  the  case 
with  those  hills  which  are  called  the 
South  Down  Hills,  in  Sussex  and  Wilt- 
shire, on  which  are  bred  the  excellent 
sheep  which  bear  that  name. 

But  the  chalk  has  in  many  places  been 
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potted  m  a  conwiiiiMrted  itacte  tothe  «mdy 
or  ^jej  Tmlleys  arovnd  them,  and  hj 
Ae  miKtare  has  gpeaHy  in^roved  both, 
Ibnningvarions  Unlibs  and  BUiii  in  them- 
■elyea  highlr  ferdk,  or  ^ery  vsefiil  in 
matmimg  ttte  ibrtility  and  teictare  of 
•Aertoih.  Chalk  has  tiie peooliar pro- 
per^ of  noBtralinnf  aeids  of  ewerj  de- 
•oripdoo,  and  of  preventiBg  their  fiirma- 
Hm  in  the  floil  bgr  tiie  fermentation  of 
vegetable  sabitaaoes:  while  it  aseialB  in 
mk  Blow  deoompoeition  wfaidi  CKues 
the  ovolotion  of  carbonic  acid,  and  thereby 
•MstBand  inTigoratei  veiietation.  The 
pTCseBoe  of  earoonaleof  Hme,  if  hdoes 
not  esoeed  a  tiiird  part,  and  if  it  is  inti- 
mately blended  witn  almnina  and  eilica, 
is  always  a  ragn  of  fertility,  especially 
when  loose  sand  is  mixed  with  it,  so  as  to 
tem  oae-half  of  the  whole  soil.  Tlus  is 
called  a  li^  calcareous  loam,  and  is 
fMBsUy  fennd  on  the  slopes  or  aroimd  dte 
base  or  chalky  hills. 
The  WeaM  da-y  oonsiali  of  very  mi- 
ite  particles  of  alumina  and  siHca,  ferm- 
ing  a  loogfa  wiotiioas  eardi,  fit  for  ibe 
g^wth  or  oaks,  intik  Tory  few  stooes  or 
Tisible  particles.  This  sml  is  i&amd  in 
SoBsex  and  Kent  daeAj,  The  j^oofj^ 
ents  it  into  ooutiawouB  shoes,  when  it  can 
be  ploughed,  which  is  only  in  a  certain 
atate  of  moistare ;  fer  when  it  is  dry,  the 
amr&oeisashardas  a  rock,  while  the  aob- 
wtM  is  ooDtimially  mcnst,  the  wsler  being 
mmWp  to  pass  throng^  its  pores.  It  has 
iSbe  most  mqitx>miBiB|;  a^eot,  drying  iato 
hard  lamps  like  bnck,  and  afmanaftly 
inoapable  of  being  faron^t  to  soon  a  state 
of  mellowness  as  to  admit  the  aead  or 
omseittoyegetate;  ^  this  atnbbeoi  soil 
may  be  rendered  fertile  by  tillage,  drain- 
ing,  and  exposure  to  frost  in  winter :  and 
Hi   tenacity  may  be   oorreoted  by  the 

Slication  of  lime,  ashes,  and  oter 
Btanees,  eqiecially  fn^  Btid>le^dBnff, 
wkith  interpose  and  preyent  the  cMs 
Aon  reimiting  into  one  tough  imperyioas 
nam.  Lime  and  «halk  do  tins  most 
fii.oUinfly ;  and  when  the  weald  daj 
has  been  brought  ta  a  looser  textmre,  it 
yraduoea  beans,  wheat,  oats»  and  dover 
hiffOBt  perfeotion. 

The  system  of  complete  onder-draia- 
ing  by  pandlel4ndB6,  at  tibe  distance  of 


tma  10  to  90  feet,  whaeh  cMriea 
m<nstnre  into  the  fiorreanding  dhohea,  1 


in  many  inataooes  eo  greatly  in^rc 
the  weald  days,  thitf  those  wlio  fand 
merty  attempted  to  cidtivaie  tbem  oan 
scarody  bdieye  their  ^es  when  tiiej  see 
the  abandant  crops  orodvoed.  gwbaril 
{doogbing  has  atoo  done  weaders  alfter 
complete  draining,  in  some  eases  vender- 
ing  the  soil  so  mellow  and  loose  asto 
allow  of  the  oaltiyatien  of  iaim^  ^aft- 
cHaMj  the  Swedish.  As  day  soils  pre- 
dommate  in  England,  and  their  impgofe- 
ment  has  been  almost  despaifed  oi^  it  is 
of  great  importance  that  it  shooid  be 
generally  known  that  no  soSs  reps^  the 
cost  of  imppoyemeft  better  than  da^s, 
provided  the  sarfhoe  be  sack  as  to  admit 
of  perfect  draining. 

Anotiber  day  is  called  the  Qzferddaf  . 
This  is  of  a  blnish  cdoar,  whi^^len 
on  exposure  to  the  air,  probably  ftama 
ohange  in  the  oxidation  of  the  iron  ^^aeh 
it  contains.  This  day  is  feyowrabie  to 
dM  growth  of  gram,  and  soaoe  of  te 
richest  pastm^s  in  Wilt^re  and  Ok- 
ferdshire  have  ft  for  a  subsoil,  «yer  whrnh 
the  decomposition  of  the  roots  and  leaws 
of  the  grasses  has  formed  a  layer  of  wege- 


taUe  mould  of  the 

tililT.  In  the  fens  6^  Laioo^ishiva  the 
Oxferd  clay  isooyeredb^aooatof  peat, 
fwmed  by  the  decomposittcn  of  ayalir 
plants,  winch  hsye  aocomidated  whutwi 
the  waiter  had  no  natural  exiL  Whoi 
these  fens  were  had  dry  by  aa  rrtradff 
system  of  draining,  the  peat  wasoonwertsd 
into  a  rich  soil  by  the  admixture  of  te 
dMT  whieh  was  fesmd  under  it. 

The  OoUte  fermation  ■cmttams  mnoh 
carbonate  of  lime  cemented  by  an  mm- 
tuoos  earth  mto  a  qsedes  of  stone.  He 
soil  wluch  lies  over  this  stone,  and  lahatifa 
is  of  neaiiy  the  same  natare,  hat  briokan 
and  (Usunitsd,  is  yarioas  in  eIb  ^^aalitieB. 
Sometimes  it  is  of  great  fertility,  sad 
sometimes  neady  barren,  aocording  at 
the  impalpable  matter  in  it  abnands  sad 
contams  a  doe  ^oportion  of  1hf  diJiiiat 
earths,  or  it  resembles  a  ' 
sand,  in  which  moi 
^dffioalt^.  In  the  fimt  ease  it  . 
overy  kmd  of  <grain  in  abondanoe  widi 
moderate  cnlti^^Btion.  In  the  faMer  it 
leqairesmyoat  octtoy  frf  aaamne  which 
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na^f  disappeaiSr  tani.  it  is  jaaOj  called 

On  tiie  red  saBdstooe  is  liouid  a  se^ 
wlBGkisMua370#1^imfiflt<|aali«7.  Tbe 
fiat  loMe  soils  ef  DeToofihife  aouLSomo^ 
setdureaieofthiadMer^itioii.  It  unites 
mwt  o£  tibe  refointes  of  ft  good  soil  in  its 
textore^  neither  too  ckae  aor  too  loose, 
and  iff  the  io^a^blA  matter  in  its  com- 
pOMtioB.  It  i»  peciiliarly  adapted  to  the 
ffHMvtffe  Gi  poMoes  and  all  roots  which 
fotm  the  basis  o€  a  jndidoas  cnltiration. 
When  it  contains  a  proper  portion  of  cal- 
caremMtearth,  it  may  hareekoned  asMrngst 
tltt  most  iimilo  ssUsy  and  where  this  is 
daAeknt,  the  ad^tion  of  lime  oe  chalk  is 
the  heat  means  of  impro'nngit.  Thecal- 
careoDS  earth  seems  greatly  to  add  to  the 
e£Eeet  <^  the  nsnal  mamuesy  so  that  a 
nrnek  smaller  portion  is  repaired  to  pro* 
dnoe  goad  <9'ops. 

The  noghbonrhood  ot  eoal^  however 
Tafamble  it  may  be  to  the  poroprietor  of 
tfie  Isad  in  a  meicAntile  point  of  Tiew, 
is  geaeraUy  aceeai^anied  by  a  great  de- 
gree of  poiferty  in  the  soil  whereyer  this 
miBeral  crops  out  to  the  light.  Coal 
seems  not  only  bnrren  in  itself^  but  al- 
most mcapable  of  b^ig  fertiliaed.  The 
slate  whidft  nsnally  aecempanies  it  crumr 
Ite  into  a  fery  poor  earth,  which,  lets  the 
water  thfoi^^  smd  is  orat^oeed  <^  visible 
ikaf^menti  of  irregular  shapes.  The  same 
nay  be  stod  of  the  slate  which  rises  into 
tipk  hiUs  in  Defvonridre  and  Cornwall. 
The  strata  here  ave  generally  very  up- 
Tig^  and  narrow,  and  the  water  finding 
an  caiy  exit  downwards  between  them, 
leaffea  the  snr&ce  too  dry  to  &vonr  vege- 
tatiao,  even  if  the  mhI  which  covers  it 
were  mere  fertile  f  but  every  portion  of 
CKgpme  matter  is  carried^  ol^  and  none 
can  aooamnlate  to  &rm  vegetable  mould. 
The  lands  whieh  are  in  eoltivation  in  the 
yaSktfi  whither  the  waten  have  carried 
&  mixtore  of  earlfaiy  and  where  the  sub- 
soil li  of  slate,  reqfure  modi  manure  to 
pffodnceeren  moderate  eropis. 

These  aie  some  of  the  {Hnneipal  natural 
awls  CMud  in  Great  Britain.  It  will  be 
aaaa  that  eadi  distiaet  fermadon  gives 
xiaa  to  a  great  variety  with  reqpect  to  fer- 
tifity^  even  where  the  basis  remams  the 
nme:  biititisofg^eat  importance  to  the 
ftCBEter  to  ascttteia  the  ffieanl  nature  of 


the  rocks  and  stcataon  which  hiafiomk 
incmnbentt,  and  no  chemkal  analysis  em 
determine  ^e  exact  value  of  the  laad,> 
unless  the  geriogioal  sitDattOB  of  k  is 
distinctiy  known.  Bat  with  thia  f;»da 
the  analysis  may  distingnish  tiie  varieties^ 
and  point  out  the  spote  winch  can  be  eal* 
tivated  at  the  least  expense,  or  improved 
by  the  amplest  means,  while  it  may  idi» 
show  the  deficiencies  whidi  render  a  sott 
on  the  most  finvonrable  formations  diift- 
cult  of  cultivation  or  maprovemenl,  when 
these  deficiencies  are  not  easily  remedied 
for  want  of  those  substances  whieh  are 
not  found  within  reach  of  the  firnn.  In 
all  these  soils  no  notiee  has  been  taken  of 
organic  matter,  becaase  this  seems  not  m, 
any  great  degree  to  be  eonaeeted  with 
their  formadim^  The  primary  strata  are 
distingoidied  by  having  no  traces  of 
organie  remuns  in  thdr  comjposition. 
The  secondary  have  not  a  sufficient  pafr- 
portion  to  call  for  an  especial  notice  oa  it. 
It  is  in  the  ti»tiary  strata,  espe<»ally 
those  which  have  been  formed  by  the 
destruction  of  animal  and  vegetable  snh- 
stances,  that  organic  matter  becomes  a 
peculiar  object  <^  attrition,  and  Arom  this 
reason  alone  the  alluvial  soils  of  later 
date  are  found  UghLj  £»tile,  whenever 
the  circumstances  which  prevented  theif 
cultivation  are  removed;  wheth«  itba 
the  waters  which  are  to  be  shut  oat  hj 
dikes  or  carried  off  by  draining,  or  a 
want  of  labourers  whidl  has  left  them  to 
a  state  of  nature,  whenever  the  soil  is 
turned  up  and  the  seed  sown,  the  crops 
are  always,  for  a  greater  or  less  period^ 
certain  and  abuodant. 

The  aUnvial  smls  formed  by  the  de- 
posit of  a  vmriety  of  earths  in  a  stete  of 
^reat  divisiooy  and  mixed  wi:&  a  coor 
siderable  portion  of  organie  matter,  fi>rm 
by  &r  the  most  prodactive  lands.  They 
will  bear  crop  after  crop  with  little  or  no 
additionid  manure,  and  with  a  very  slight 
cultivation.  These  soils  are  found  along 
the  course  of  rivers  which  traverse  exten* 
sive  plains,  and  which  have  such  a  cap* 
rent  as  to  keep  vefy  fine  earth  sa^eaded 
by  a  gentle  but  eonstsat  agitetim>»  bat 
not  sufficiently  ra^  to  carrv  along  with 
it  coarse  gravel  (ff  sand.  Wherever  theva 
is  an  obstruction  to  the  carrent  and  an 
eddy  is  formed,  there  the  scnl  is  deponted 
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in  die  form  of  mod,  and  gradually  acca- 
molating,  forms  those  alluyial  soils  which 
are  so  remarkable  for  their  fertility  when 
careftilly  protected  from  the  inroads  of 
the  waters.  In  these  soils  the  impalpable 
matter  greatly  predominates ;  but  the  in- 
timate mixture  of  the  earths  with  organic 
matter,  in  that  state  in  which  it  has  been 
called  htmu8,  prevents  their  consolidating 
into  a  stiff  day;  and  the  gases  which 
are  continually  evolved  from  the  organic 
matter  keep  the  pores  open,  and  ^ve 
scope  to  the  growth  as  well  as  the  nourish- 
ment of  the  roots.  It  is  in  the  alluvial 
soils  principally  that  an  accurate  analysis 
is  useful ;  because  the  proportion  of  their 
constituent  parts  varies  in  innumerable 
degrees.  It  may  be  laid  down  as  a  gene- 
ral rule,  that  the  most  fertile  of  these 
soils  are  those  in  which  tiie  primitive 
earths  are  nearly  in  equal  proportions, 
silica  being  the  most  abundant,  with 
about  10  per  cent,  of  organic  matter ;  a 
greater  proportion  of  tiiis  last  would  form 
too  loose  and  spongy  a  soil  to  bear  good 
crops  of-  com,  especially  of  wheat  But 
4  per  cent,  of  humus,  witii  a  good  mix- 
ture of  eartiis,  and  some  phosphate  of  lime 
from  the  decomposition  of  bones  and 
marine  shells,  produces  a  very  good  wheat 
soil.  The  rich  warp-lands  along  the 
Humber  are  artificial  alluvial  soils,  and 
although  they  contain  but  a  small  pro- 
portion of  humus,  are  highly  fertile  after 
their  first  deposition,  but  it  is  observed 
that  they  gradually  become  more  tenacious 
and  difficult  of  cultivation  as  this  humus 
is  carried  off  by  the  cro^ ;  and  \fiaX  it  is 
soon  necessary  to  add  animal  and  vegeta- 
ble manures  to  supply  its  deficiency. 

Organic  matter  is  no  doubt  essential  to 
great  fertility  in  a  soil,  but  some  soils 
require  more  of  it  than  others.  Humus, 
wMch  is  the  form  which  organic  matter 
naturally  comes  to  by  slow  decomposi- 
tion in  the  earth,  gives  out  certain  ele- 
ments which  tiie  roots  can  take  up  in 
their  nascent  state,  and  from  which  ihey 
obtain  the  carbon  which  is  so  abundant 
in  all  vegetable  productions.  But  organic 
matter  in  every  stage  of  its  spontaneous 
decomposition  keeps  tiie  pores  of  the  soil 
open,  and  admits,  if  it  does  not  even  atr 
tract,  air  and  moisture  to  the  fibres  of  the 
roots.    In  all  rich  soils  which  have  been 


long  cultivated,  especially  in  gardensv 
there  are  particles  of  a  dark  colour  and 
fibrous  texture,  which  in  the  microscope 
appear  like  minute  logs  of  charred  wood. 
These  keep  the  soil  open,  and  supply 
carbonic  acid,  when  the  air  reaches  them, 
or  they  are  slowly  transformed  into  hu- 
mus, which  remains  inert  as  long  as  it 
cannot  imbibe  oxygen  and  form  carbonic 
acid  by  a  species  of  slow  combostion. 
Humus  is  no  doubt  one  of  the  chief  causes 
of  fertility,  but  its  presence  does  not  ap- 
pear to  be  so  indispensable  as  has  been 
imagined.  A  proper  texture  seems  a 
much  more  indispensable  condition.  Hu- 
mus can  undoubtedly  be  formed  fhmi  the 
elements  of  water  and  of  the  atmosphere. 
Whether  it  be  directiy  or  by  the  slow 
process  of  vegetation  and  sul^equent  de- 
composition, does  not  so  readily  appou*, 
but  It  is  certain  that  there  are  soils  which 
are  highly  fertile  in  which  scarcely  a 
trace  of  humus  can  be  discovered,  and 
which,  from  their  igneous  formation, 
cannot  welTcontain  organic  matter ;  such 
are  the  soils  which  are  produced  by  the 
decomposition  of  tiie  lava  which  has  run 
in  a  liquid  state  from  the  craters  of  vol- 
canoes. This  is  composed  of  different 
minerals,  which  have  been  fused  by  the 
action  of  heat,  but  in  which  the  mix- 
ture of  the  earths  and  salts  has  not  been 
in  such  proportions  as  to  form  a  perfect 
glass.  When  exposed  for  a  lime  to  the 
influence  of  the  atmosphere,  the  lava 
crumbles  into  an  earth,  which  is  neither 
so  loose  as  silicious  sand  nor  so  plastic  as 
clay,  and  which  has  such  a  porosity  as 
suits  the  growth  of  the  roots  of  vegetables. 
By  the  enJect  of  a  warm  climate  and  fre- 
quent rains,  vegetation  goes  on  rapidly: 
and  by  cultivation  humus  is  soon  fbrmed 
and  accumulated,  so  that  it  is  only  in  the 
more  recentiy  cultivated  lavas  that  it  can 
be  said  tiiat  vegetation  goes  on  without 
any  supply  of  organic  matter;  and  the 
addition  of  humus  greatly  increases  the 
fertility  of  these  soiS.  It  is  much  eaaer 
to  supply  the  deficiency  of  humus,  which 
at  best  forms  but  a  very  small  portion  of 
the  soil,  than  of  silica  or  alumina,  which 
should  enter  into  its  composition  in  the 
proportion  of  one-half  or  a  third  of  the 
whole.  It  is  practicable  to  cany  lime  or 
chalk  upon  soils  which  do  not  contain 
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ealcareous  matter ;  clay  may  also  be  car- 
ried upon  loose  sandy  soils,  where  it  can 
be  found  below  the  surfkce,  or  at  a  mo- 
derate distance ;  but  if  a  soil  is  very 
deficient  in  silica,  it  requires  so  large 
a  proportion  of  this  earth  to  give  porosity 
to  stiff  clay,  that  it  very  seldom  can  repay 
the  trouble  and  expense.  Hence  the  dif- 
ficulty of  bringing  poor  wet  clay  soils 
into  a  fertile  state,  except  where  an  abun- 
dance of  chalk  and  vegetable  manures 
can  be  easily  procured.  In  this  case  the 
perfect  draining  of  the  land,  and  exposure 
of  the  ploughed  surface  to  the  frosts  of 
innter,  with  the  addition  of  chalk  and 
manure,  produces  such  an  alteration  in 
the  texture  of  the  clay,  that  by  continu- 
ing the  improving  process  it  is  entirely 
changed  into  a  mellow  and  fertile  loam. 
The  burning  of  a  portion  of  the  retentive 
subsoil  into  a  brick-like  earth  gives  it  a 
porosity  which  renders  it  mechanically 
similar  to  silicious  sand,  and  converting 
the  iron  which  all  these  clays  contain 
into  a  peroxide,  the  soil  is  thereby  greatiy 
improved  in  fertility ;  for  it  seems  tiiat 
iron,  in  a  state  of  slight  oxidation,  or 
combined  with  any  acid,  is  hurtful  to 
vegetation,  whereas  the  red  peroxide  is 
not  only  innocuous,  but  seems  to  have 
fertilising  properties. 

The  comparison  of  the  different  fertile 
soils  leads  therefore  to  the  conclusion 
that  the  texture  or  porosity  arising  from 
the  admixture  of  particles  of  various  di- 
mensions is  the  most  important  object  of 
examination;  and  subormnate  to  this  is 
the  chemical  constitution  of  the  earths 
and  other  substances  of  which  it  is  com- 
posed. In  the  examination  and  analysis 
of  soils  for  the  purpose  of  ascertaining 
their  power  of  production,  we  must  there- 
fore first  examine  them  mechanically,  and 
afterwards  chemically,  and  on  this  prin- 
ciple has  been  proposed  the  mode  of  arup- 
hfsing  soilsf  in  a  paper  which  obtained 
one  of  the  first  prizes  given  by  the  Royal 
English  Agricultural  Society,  and  pub- 
lished in  tiie  first  number  of  its  journal. 
We  will  here  insert  a  short  account  of 
the  process,  with  such  alterations  and 
additions  as  more  extensive  practice  has 


jihere  are  two  easy  methods  of  ascer- 
taining the  size  of  the  particles  of  a  soil. 


The  first  and  simplest  is  by  drying  the 
portion  under  examination,  gently  tritu. 
rating  it  with  a  wooden  pestie  in  a  mor. 
tar,  so  as  not  to  produce  a  grinding  of  the 
more  solid  portions,  and  men  separating 
the  coarser  fi:t>m  the  finer  parts  by  means 
of  several  metallic  sieves  of  different  fine- 
ness. A  simple  instrument  is 
recommendea  for  this  pur- 
pose, which  is  very  portable^ 
and  consists  of  three  or  four 
sieves  fitting  into  each  other 
like  the  percolators  in  a  oof- 
fee-biggen;  the  coarsest  sieve 
being  uppermost  and  covered 
with  a  lid ;  the  finest  fitting 
into  a  recipient,  and  tiie  whole 
forming  a  cylinder  three  or 
four  inches  in  diameter,  and 
from  six  to  eight  in  height. 
The  coarsest  sieve  has  threads 
at  the  distance  of  jj  of  an  inch,  the  second 
has  80  in  an  inch»  the  third  120,  and  the 
fourth  is  the  finest  metallic  tissue  which 
can  be  made.  What  remains  in  the  two 
first  is  easily  examined  by  the  eye,  or  with 
the  help  of  a  lens.  The  third  and  fourth 
require  a  microscope  to  see  whether  any 
crystallized  particles  remsdn  in  the  im- 
palpable dust  which  has  gone  through  all 
the  sieves.  By  carefully  weighing  these 
different  earths  their  proportion  is  known, 
and  by  taking  the  specific  gravity  of  each 
tiieir  nature  can  be  guessed  at  with  toler- 
able accuracy. 

As  this  analysis  is  not  intended  for  ex- 
perienced chemists,  the  simplest  methods 
are  prderred  to  the  more  accurate.  There 
is  a  mode  of  taking  the  specific  gravities 
of  substances,  whi(£  are  m  the  form  of 
powaer  insoluble  in  water,  so  easy  and  so 
littie  liable  to  error,  that  any  person,  how- 
ever unaccustomed'  to  experiments,  can 
soon  become  sufficientiy  expert  to  have 
full  confidence  in  the  residt.  It  is  as 
follows:    a  small  pear-shaped  phial  is 
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dlowB  of  tibin  glafs,  and  the  neck  cot  and 
gronnd  sraMlh.  The  nae  is  neh  as  to 
anitain  900  giaina  of  water  more  or 
leai ;  the  ezaet  onaatitj  is  not  essentiaL 
It  know  filled  with  pore  water  at  60^  of 
Fbfarenbeifs  aeale^  aai  acenrately  poised 
in  n  ddieaie  bahmee :  100  grains  wei^t 
am  then  placed  in  the  same  scale  with 
this  phialy  and,  by  means  of  a  very  fine 
tube,  water  is  gradaaQj  socked  ont  of  the 
pUal,  tUl  tiie  e^oiKbriiua  is  restored; 
that  i%  eznetly  106  grains  of  water  haTe 
been  taken  ont  A  oennterpoise  is  now 
made  of  lead  er  braaB»  when  the  100 
ginlns  weig^  has  been  removed*  and  tlds 
senres  for  all  tatare  eneriments.  When 
theneoifie  gnrnty  of  any  substance  is 
rvqoired,  iSkm  phial  pardy  filled  witii 
water  is  placed  in  one  seek,  and  die 
oomtcyiK^  made  as  above  described,  is 
plaeedm  the  odier;  water  is  added  or 


fi!tMn  thftpMal  till  an eqjiulibrimn 
is.  obtaitted.  The  substance  to  be  tried 
is  dowly  and  cmtMllj  poofed  into  the 
phial,  vitil  the  water  rises  to  the  ground 
smrfiiee  of  the  neck  and  stands  quite 
lenif  nhith  is  easily  seen  by  observ- 
ing tile  r^rauoB  of  the  light  from  the 
sunhce.  It  is  tiien  carefiilly  replaced  in 
the  scade,  and  grain  weights  are  added 
to  the  o^er  seale  t»  restore  the  equili- 
brkmk  The  number  of  these  grains  at 
onee  indieates  die  speofic  gravity  <^  the 
substance ;  fior  the  space  above  the  water 
was  that  of  100  flrains  of  water,  and  this 
spMe  is  now  fiUed  up  by  the  earth  ex- 
amined. Its  weight  therefore  denotes  its 
specific  gravity  compared  to  water  as 
100 ;  and  t»  a  delicate  balance  readily 
turns  with  a  decimal  of  a  grain,  the 
decimals  §^v»  the  specific  ffravil^  to 
the  third  figure.  Thus  if  £e  grains 
are  256  and  the  decimals  4>  the  qpecifiie 
gravity  is  accurately  2564,  water  being 
1000. 

earths,  it  is  found  that  silica  is  the  heaviest, 
the  next  is  carbonate  of  lime,  and  the  light- 
est is  alumina,  while  organic  matter  is 
much  lighter  than  any  earth.  Thus  a 
tolerable  guess  can  be  made  of  the  com- 
position of  that  impalpable  portion  of  the 
soil  which  generally  contuns  all  the  salts 
and  organic  matter.  To  separate  these 
chemically  requixes  more  experience  and  I 


a  more  extensiTC  aimaratus ;  but  the  quan- 
tity of  carbenate  of  ume  in  any  soU  which 
eflfervesees  widi  acids,  wh^  ite  presence 
is  thus  ascertained,  can  be  calculated  by  & 
sin^>le  process,  almost  as  easily  as  tte 
specific  gravi^:  fiir  this  purpose  it  is 
necessary  to  have  a  balance  witii  a  ame- 
what  larger  scale,  in  which  can  be  con- 
veniendy  placed  a  smaQ  glass  cup  and  a 
phial.  Tlie  cup  is  placed  in  the  scale  wM 
100  grains  weight  in  it;  and  the  pidal, 
also  containing  200  <^  300  grains,  more  or 
less,  of  very  dilute  mnriade  acid.    The 
whole  is  accurately  poised.      Fine  diy 
sand  is  the  most  convenient  counterpoise, 
when  die  exact  wd^t  is  not  required. 
The  100  grains  are  now  taken  oat,  and 
reidaced  by  the  dried  s(h1  to  be  exandaid; 
when  theeqoilibrium  is  restored,  tiie  ^ 
luted  muriatic  acid  h  yoaxed  eaan^iBj 
and  gendycQ  the  earth  in  the  cup,  as 
long  as  it  condnues  to  eflfen^soe.    It  is 
then  left  for  a  while,  and  a  fitde  more  of 
the  acid  added.    If  no  bubbles  appear, 
then  all  the  carbonic  acid  has  been  ex- 
pelled, and  the  opposite  scale  prepood^ 
rates.    The  grams  and  dedmals  of  gram 
required  to  restore  the  equiUbrimn  ehe 
the  weight  of  the  carbonic  add  expew^ 
which  win  somedmes  be  considendlle. 
Since  100  grains  of  carbonate  of  lime  con- 
tain 44  grains  of  carbonic  acid,  vre  ham 
only  to  take  the  proportion  as  fbDovrs :  kC 
a  denote  the  grains  of  carbonic  acid  in£- 
cated  in  the  experiment :  thai,  44 :  100 

: :  a :-——  the  qoandty  of  carbonate  of 

44 

lime  in  the  soil.  That  is,  multiply  tie 
grains  added  to  the  scale  by  100»  and  di- 
vide by  44.  This  experiment  repealed 
with  a  very  accurate  balance  wiS  sai^ 
prise  by  ite  correctness ;  and  no  dliemiesi 
analyns  could  give  it  with  eqfual  cer- 
tam^,  especially  in  die  hands  of  an  inex- 
perienced person.  When  the  weighte  sie 
ascertained  by  substitution,  the  aocoiar^ 
of  the  balance  is  of  less  consequ^ioe^  afl 
that  is  required  is  that  it  be  sensitive,  or 
turn  readily  by  the  addition  of  very  ni- 
nute  weights.  Thus  by  two  simple  and 
easy  experiments,  some  of  the  most  i» 
portant  qualities  of  the  impalpable  per* 
tions  of  a  soil  may  be  accurately  assv- 
tained  viz.  its  specific  gravity,  snd  the 
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<Iiiantify  of  carbonate  of  lime  which  it 
contains.* 

It  is  more  difficult  to  separate  the  fine 
nlica  from  the  alumina,  £uid  this  is  of  less 
'  importance  than  might  be  supposed ;  for 
silica,  when  extremely  divided,  so  as  to 
remain  long  suspended  in  water,  and 
mixed  with  alumina,  becomes  as  imper- 
vious to  water  as  alumina  itself,  and  there- 
fore its  mechanical  effect  on  the  soil  is 
the  same.  Phosphate  of  lime,  where  it  is 
found,  is  no  doubt  of  importance ;  but  this 
requires  a  much  greater  knowledge  of 
chemistry  to  separate  it  than  is  presumed 
in  practical  farmers,  for  whom  this  is 
chiefly  written.  Gypsum  likewise  has  a 
considerable  effect ;  but  these  substances 
are  not  generally  diffused,  and  may  al- 
vrays  be  suspected  when  the  rocks  and 
minerals  in  the  neighbourhood  indicate 
their  presence ;  in  which  case  it  is  pru- 
dent to  submit  the  soil  to  a  strict  chemi- 
cal analysis. 

It  is  however  very  important  to  know 
how  much  organic  matter  exists  in  a  soil, 
especially  in  alluvial  soils.  The  specific 
gravity  of  the  impalpable  portions  will 
often  give  some  idea  of  this,  when  or- 
ganic matter  abounds,  as  in  peaty  soils. 
But  the  only  sure  test  is  its  destruction  by 
fire.  This  must  be  done  very  careftiUy. 
The  soil  must  be  dried  and  heated  over  a 
lamp  to  about  300^  of  Fahrenheit,  stirring 
it  often.  This  will  expel  the  water,  but 
not  bum  the  organic  matter  or  humus. 
It  is  then  weighed  in  an  open  platinum 
capsule,  and  heated  very  gradually  over 
the  lamp,  or  in  a  clear  fire,  continually 
stirring  it  with  a  glass  rod  till  it  appears 
red :  very  minute  portions  of  pure  nitrate 
of  ammonia  may  l^  added  from  time  to 
time,  taking  care  that  there  be  no  decre- 
pitation, so  as  to  throw  any  of  the  earth 


*  A  very  neat  instrnment  has  been  invented 
by  Dr.  Ure  to  facilitate  this  operation.  It  con- 
sists of  a  bent  tube  with  two  bulbs,  which  com- 
municate by  a  very  small  aperture,  one  bulb  be- 
ing a  little  above  the  level  of  the  other.  The 
-whole  can  be  suspended  from  the  arm  of  a  ba- 
lance. The  diluted  muriatic  acid  is  poured  into 
the  lower  bulb,  and  the  earth  into  the  other.  By 
inclining  the  instrument  the  acid  is  gradually 
aiade  to  pass  into  the  bulb  containing  the  earth. 
Thus  the  carbonic  acid  is  expelled  without  dan- 
cer of  loss  by  ebullition,  and  the  loss  of  weight 
M  aecurately  ascertained. 


out  of  the  capsule.  After  it  is  suppoeed 
that  all  the  organic  matter  is  destroyed, 
and  expelled  in  the  form  of  vapour  or 
gas,  the  capsule  is  accurately  weighed, 
and  the  loss  indicates  the  quantity  of  or- 
ganic matter  in  the  soil.  It  will  require 
some  correction ;  for  if  alumina  abounds, 
it  will  have  retained  some  water,  even 
after  the  first  heating,  which  a  red  heat 
will  have  expelled.  But  this  is  not  of 
verjr  great  importance  in  a  mere  c<Mn- 
panson  of  different  soils,  for  the  same  cir- 
cumstances will  be  common  to  all. 

The  coarser  portions  of  the  soil,  which 
have  been  separated  in  the  sifting,  are 
easily  examined  by  the  eye.  If  repeated 
washing  carries  off  nothing  from  them, 
they  may  be  considered  as  so  many  crys- 
tals, which  have  no  other  effect  in  the 
soil  than  to  keep  it  open.  If  some  of  these 
are  of  a  calcareous  nature,  they  will  dis- 
solve with  effervescence  in  muriatic  acid, 
and  their  proportion  can  be  ascertained 
by  the  process  above  described;  if  not, 
they  may  be  all  considered  as  mere  sili- 
cious  sand  or  ^vel. 

A  good  soil  is  composed  of  one-third 
coarse  sand,  one-third  very  fine  sand,  and 
one-third  impalpable  matter,  in  which 
there  is  silica  in  the  greatest  quantity, 
alumina  and  lime  in  a  smaller,  and  from 
four  to  ten  per  cent  of  organic  matter, 
without  any  appearance  of  tannin,  which 
is  readily  discovered  by  pouring  into  the 
water  which  has  filtered  through  it  a 
weak  solution  of  sulphate  of  iron ;  if  a 
blackness  appears,  the  gallic  acid  is  pre- 
sent, and  in  proportion  to  its  quantity  the 
soil  is  less  fertile.  In  this  case  quicklime 
is  the  best  corrective. 

In  ascertaining  the  value  of  a  soil  for 
the  purposes  of  agriculture,  two  circum- 
stances should  be  carefully  noticed.  The 
first  is  the  permeability  of  the  soil  to 
water;  and  the  second  is  its  power  of 
absorbing  moisture  from  the  atmosphere. 
To  ascertain  the  first,  it  is  only  required 
to  plaoe  an  equal  weight  of  difrerent  soils 
in  glass  tubes  of  equal  diameter,  pressing 
them  so  that  they  shall  occupy  cqu^ 
spaces,  but  not  filling  the  tubes.  Then 
pour  an  equal  quantity  of  water  over  each 
soil,  and  place  them  upright  with  cups 
under  them.  Examine  which  has  the 
surfiice  first  dry,  and  how  much  watef 
2b 
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*■■  ftrooi^  €acli  in  a  giT"en  lime.  That 
wkidi  presents  a  dry  «iirfitoe»  while  it 
\cMb  aiest  water  in  its  ports,  is  ptebaUy 
Utt  best.  To  asoertiin  tiie  oon^aradve 
absoiptioa  of  moistore,  Ike  soik  taee  dried 
In  pairs  cm  a  plate  of  -metal  heated  bj 
flieam,  or  at  a  heat  of  212^,  to  escpel  the 
-water.  They  are  then  placed  in«aual 
foantities  in  similar  flat  cnps  or  disoes, 
imd  placed  in CMpposite  seales  of  abalanoe, 
and  p>»ed.  Tiie  apparatas  is  exposed  to 
m  moist  atmoq^here  out  of  doors,  or  in  a 
oellar,  and  ooowskwally  eymnined.  That 
uphidi  is  heaviest  is,  in  general,  the  most 
ibrtile,  and  contains  mast  hamas.  If 
ihere  are  more  than  two  soils,  tfae^  are 
mmnared  with  each  other,  and  with  a 
third  as  a  standard. 

By  these  simple  means  any  person, 
jMwever  ignorant  of  diemistry,  or  nnao- 
«iistomed  to  make  acovrate  ezserimeats, 
jn^  soon  satisfy  himsdf  as  to  uie  eoB^a- 
wwtave  Talae  of  different  soils  which  have 
juc^er  yet  been  cultivated ;  how  &ey  may 
he  haproved,  and  what  erops  are  best 
suited  to  them; — things  of  the  greatest 
lnpor«moe  to  these  who  go  to  distant 
«ok>niesin  the  hopes  of  obtainiB^  good 
land  at  a  moderate  price,  and  cokiiiBtiiig 
i^  to  advantage. 

Bat  we  htSfe  intimated  thatihore  wcoe 
4idwr  means  of  asoeitaining  the  me- 
chanical textore  of  soils  than  by  aiding 
ihera.  This  is  by  wuhing  with  pore 
crater.  For  tlus  purpose  notfainR  is  re- 
tqnired  but  a  few  fisk  fdailes  and  large 
«iip6.  Some  of  the  soil  is  formed  into  a 
very  thin  mad  by  atirru^  it  in  a  cop 
Beariy  fell  of  water.  The  finer  psjiioles 
are  saccessiyely  poured  off  fbom  the  sand 
or  grit,  which  at  last  remains  pare,  so 
'tiiat  the  wateraddedto  it  is  no  longer  dis- 
coloured. Tliisbemg  dried  and  weighed, 
gives  the  coarse  sand.  The  water  and 
earth  poured  <^are  allowed  to  settle.  A 
commea  soiqh-plate  is  found  a  vei^  oon- 
irenient  vessel  for  this  purpose.  On  the 
aur&oe  of  the  deposited  earth  will  be 
ibimd  all  the  undeooniposed  vegetable 
matter,  which  witii  a  little  care  is  easily 
takmi.  aS^  dried,  and  weighed.  The  finer 
fortioDS  of  the  earth  can  be  poured  <^ 
aaooessiYely  by  shalung  the  wnole  mode- 
satdy,  till  noming  but  very  fine  sand  re- 
The  alumina  and   impalpable 


siliea  will  ramain  hiag  tmpeBded  in  Ae 
water,  and  allow  any  sand  yet  remaini^ 
to  be  dmtited.  1»^  may  .be  nptdly 
sqnrated  ihim  the  vrater  by  filtEation 
throng  stout  blotting-iMiper ;  but  it  is 
preferable  to  poor  them  into  a^lass  ti^ 
about  one  inch  in  mtemal  diameter,  wift 
a«ork  fittedinto  the  low^  end.,  bi iha 
tube  the  earths  slowly  fell  to  the  botten, 
and  any  variety  in  the  use  4if  Aemt' 
tides  oaases  a  line  more  or  less  distiaot, 
whidi  can  be  <)bserved  tluroogh  the  glasi; 
and  tiuis  a  Tery  good  idea  may  be  ob- 
tained of  the  proportion  of  tiie  different 
ear^  as  fer  as  regards  the  size  of  their 
partictos.  For  Ihor  chemical  differenoa^ 
the  preceding  ^"ooess  must  be  ado|itad. 

It  is  often  naefhl  to  ascertain  jieaily 
the  ooB^iosition  Df  a  scul,  without  hami^ 
timeor  ofiportuni^tomake  aocuxatees' 
periments.  A  gradui^ed  glass  tube,  wluck 
can  be  carried  in  the  po(^et,  and  a  small 
phial  with  a  ^und  stopper,  containiqg 
dilnled  amriatic  aoid,  and  secured  in  a 
wooden  case  for  Hear  of  accident,  is  all  the 
apiiaratQS  required.  A  litde  of  the  aoilis 
taken  and  moistened  with  water ;  a  fev 
drops  of  the  add  are  ponred  on ;  and  hf 
the  greater  or  less  disengagemient  of  bab- 
bles the  prcfieEtbn  of  calcareoHs  matter 
is  ,gue»ed  at,  and  its  presence  proved 
The  soil  mixed  wUh  water  is  poured  inta 
the  glass  tahe  and  wdl  shaken.  In  a 
few  minutes  the  coarse  sand  is  deposited; 
shOTtiy  after  the  finer  sand,  and,  lasdj; 
the  day  and  in^kalpable  matter,  of  whick 
the  lightfl^  remains  longest  suq^Nended. 
DistiiHit  xings  can  be  observed  in  the  de- 
posits, and  the  graduated  tube  shoinrs  their 
proportion.  A  person  accustomed  to  this 
metiiod  idll  guess  with  great  i»<ecudon 
the  general  qualities  of  the  soil ;  and 
when  the  geological  structure  of  tiie 
neighbourhood  and  the  nature  of  the  sub- 
soil are  taken  into  consideration,  ibe  vahie 
of  the  land  fer  pasture  or  cultivation  is 
guessed  with  littie  danger  of  *ni^^i■y 
very  glaring  mistakes.  To  siuveyets 
and  vidners  this  method  is  of  7ery  gBBtt 
he^,  when  other  means  are  not  at  hand. 

In  practice,  soils  are  usually  divided 
into  fight,  mellow,  and  stiff;  but  tins 
gives  very  littie  information,  there  beiqg 
every  imaginable  variety  in  each  «f 
these.    In  the  artide  Arablb  Ixiioii,  we 
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l^^ie  gh«B  a  more  partkmlar  «l«sBzfica- 
;%A  moL  Tkaer,  hvt  tiiis  is  fonnd  ^nksAy 
upplicafale  to  •Uu'viaL  smls.  Thefe  are 
iiSl  aisrnte  cirecmuErtaiices  wlaofa  pcodace 
^ireat  ferity  or  tkie  revene,  and  wiuch  it 
18  difionlt  to  investigate.  An  aceorate 
obemieal  anal^w»  joined  to  a  carefiil 
jBMduuncal  esasanatian,  and  very  oerrect 
^soosots  of  the  average  pvoduoe  under 
diftrcBt  ^steins  of  onkivatiQn,  can  alone 
H^  as  a  scale  aeooiding  to  wldeih  the  na- 
tmal  ftrtility  of  -di£fereBt  soils  can  be 
daesed;  and  this  mitst  be  the  work  of 
time  and  industry  joined  to  soioaoe  and 
^notieal  kno<wleJ^.  We  shall  tbere- 
tait  condnde  tins  article  by  leoonunend- 
Ing  to  every  lover  of  agrkakave  to  observe 
and  note  <die  peculiarities  of  the  soils 
with  which  lie  is  best  aoquainted;  to 
analyze  tiiem  fiseqnently  and  under  vari- 
ous drenmstances,  and  thus  endeavour  to 
find  to  what  peculiar  substanoe  or  <iOBdi- 
tion  is  to  be  ascribed  a  ^reat^  or  less  de- 
(g^ree  of  fertility;  so  as  to  lead  to  thesim- 
^est  and  easiest  mode  of  reuderii^  indif- 
ferent soils  fertile,  and  increasing  me  pro- 
ductive power  even  of  the  best 

SOILING  is  the  name  |;iven  in  agri- 
coltBre  to  the  mode  of  feedmg  horses  and 
cattle  in  the  stable  or  yards  with  feed 
brought  to  them  as  it  is  cot  in  the  mear 
dows  or  fields.  The  great  advantage  of 
scaling  cattle  is  the  increase  of  manure  of 
the  best  quality  which  is  thereby  pro- 
duced; and  this  circumstance  alone  can 
oonnterbalaaee  the  great  trouble  and  ex- 
pense incurred  in  cutting  and  carrying  all 
the  green  food  firom  a  distance  to  the 
fiumyard. 

ToB  system  of  soiBn^  is  not  very  ge- 
nerally adopted  in  British  husbandry,  it 
being  so  much  easier  to  allow  th6  cattle 
to  crop  their  feod  in  the  pastures ;  but  m 
ihoee  countries  where  property  in  land  is 
greatly  subdivided,  and  where  fiirms  are 
small  and  good  pastures  scarce,  as  in 
Flanders,  France,  and  Switzerland,  espe- 
cially where  the  vineyards  render  manure 
scarce  and  dear  by  taking  a  connderable 
portion  of  it  and  returning  none,  there  the 
soilmg  of  cattle  is  almost  a  matter  of  ne- 
«esn^.  A.  cow  or  ox  requires  firom  two 
to  tturee  acres  of  pasture  or  meadow  to 
feed  it  all  the  year  round, allowmg apor- 


Usm  for  h^.  But  by  raising  clover,  lu* 
oem,  sainmin,  tares,  and  other  men 
crops,  three  cows  or  more  can  be  fedwith 
the  |wodiioe  of  cme  acre,  especially  if  a 
portKm  is  in  turnips  or  other  succulent 
roots.  Thus  the  straw  of  the  white  crops 
is  converted  into  excellent  manure,  and 
the  land  kept  in  a  state  of  fertility. 

In  pronortion  asa  &rm  islarger  in  ax- 
tent,  so  tae  expense  of  sdlinff  increases, 
both  from  the  distance  of  the  fields  where 
the  green  crops  pow,  and  from  the  same 
distance  to  which  the  dung  is  to  be  carted. 
There  is  a  limit  therefere  to  the  soiling 
system,  unless  there  be  many  yards  or 
dbj)les  in  different  parts  of  a  £um,  -so  9B 
to  subdivide  it,  and  make  each  vsErd  the 
ceirtre  of  a  distinct  system  of  soiling,  with 
fields  near  at  hand  for  the  green  crops. 
In  almost  every  experiment  on  a  Jku^ 
scale  it  has  been  fimnd  that  stnlinff  was 
only  a  certain  mode  of  purchaang  onng, 
and  that  it  oiften  was  more  expensive  to 
procure  it  in  this  way  than  to  send  to  a 
considerate  -distaaoe  to  purchase  it  in 
towns.  Where  it  cannot  be  purchased  at 
all,  there  are  no  other  means,  in  many 
dtuations,  of  producing  a  anfficient  quan- 
ti^;  and  ibe  trouble  and  expense  of  soil- 
ing mittt  be  submitted  to.  In  almosterery 
case  where  cheep  can  he  felded  to  feed  off 
the  crops,  the  soiling  «f  cattle  is  a  loss,  be- 
cause me  sheep  pay  something  for  their 
food;  the  cattle  m  the  stall  seldom  do. 

But  there  are  animals  which  must  he 
fed .  fer  the  work  of  the  ferm,  such  as 
horses  or  oxen ;  and  these  are  much  more 
IMxifitably  and  economically  fed  by  soiling 
than  by  any  other  means.  A  horse  or  ox, 
if  he  works  ^^jdbt  or  ten  hours,  has  no 
time  for  rest  if  he  has  to  crop  his  feed 
from  a  short  pasture,  however  sweet; 
whereas  &i  abundant  sn{^ly  of  clover,  In- 
cem,  or  tares  enables  him  to  take  a  hear^ 
meal  and  lie  down  to  rest.  He  wants  no 
com  with  this  fiDod,  and  does  his  work 
without  losing  flesh  or  activity. 

There  is  nothing  easier  in  a  mild  di- 
mate,  and  especisSy  a  moist  one,  like 
Britain  or  Ireland,  tban  to  have  a  sncoes- 
sion  of  green  feed  from  the  beginning  of 
spring  to  the  end  of  autumn.  Rye  and 
winter  barley,  sown  early  in  autumn,  will 
be  ready  to  cut  as  soou  as  the  mild  w^a* 
ther  of  spiring  commences:  some  sown 
2b  2 


Digitized  by  VjOOQ IC 


^?fWH^ 


80ILIKO. 


[  372    J 


later  with  winter  tares,  and  the  ])roang 
doyer,  which  has  not  been  cropped  in  au- 
tumn, will  succeed.  After  this  come  ar- 
tificial grasses,  as  Italian  rye-grass  and 
the  grass  of  water-meadows  mown  early ; 
altiioogh  this  last  is  not  so  hearty  food 
fi>r  working  cattle ;  but  when  joined  to  a 
mixture  or  oats  and  cut  straw,  their 
watery  nature  is  corrected.  Clover  and 
spring  tares  (when  these  last  are  sown  at 
proper  intervals),  lucem  and  sainfoin  (if 
the  soil  is  suited  to  them),  will  afford  a 
constant  and  abundant  supply  to  the 
scythe  which  cuts  the  djuly  allowance. 
It  is  prudent  to  provide  against  failure, 
and  have  more  land  in  these  crops  than  is 
absolutely  necessary,  because  the  surplus 
can  always  be  made  into  hay  or  reserved 
to  ripen  its  seed ;  and  these  green  crops, 
valuable  as  they  are,  far  from  deterio- 
rating the  soil,  clear  it  of  weeds,  and  render 
it  more  fit  to  bear  com  afterwards.  In  this 
case  soiling  is  profitable  and  economical. 

It  is  generally  thought  in  those  coun- 
tries where  the  soiling  system  is  most 
universally  adopted,  that  it  is  best  to  al- 
low the  green  food  to  remain  twelve  or 
twenty-four  hours  after  it  is  cut,  before  it 
is  given  to  cattle.  This  may  be  prudent 
with  cows  and  oxen,  who  are  apt  to  eat 
voraciously,  and  are  subject  to  be  hoven 
ftom  the  fermentations  of  the  green  food 
in  the  paunch  or  rumen :  but  for  horses 
there  is  little  danger ;  and  if  the  food  is 
not  wet  with  dew  or  rain,  the  fresher  it  is 
eaten,  the  better  it  will  nourish  the  ani- 
mal, and  the  more  he  will  relish  it. 

If  any  one  is  desirous  of  calculating 
the  expense  of  soiling  any  number  of 
beasts,  he  has  onl^to  reckon  what  time  of 
men  and  horses  it  will  take  to  cut  the 
food  and  carry  it  to  the  catUf ,  from  the 
average  distance  of  the  fields  in  which  it 
can  be  raised  in  succession.  Much  of 
their  time  is  lost  in  the  morning  and 
evening  in  going  backwards  and  forwards 
from  the  field  to  the  yard ;  for  there  can 
scarcely  be  an  establishment  so  large  as 
to  keep  them  employed  a  whole  day ;  and 
if  there  was,  the  fields  must  be  so  large 
and  so  distant,  as  to  greatly  increase  the 
e^nse  of  carriage.  Not  to  enter  into 
minute  calculations,  it  is  folly  proved 
that,  to  a  certain  extent,  soiling  is  profit- 
able and  economical,  when  it  can  be  done 


befbre  and  after  the  usual  hours  of  ]b- 
bour;  but  that  when  undertaken  oi/a 
large  scale  in  any  one  locality,  it  is 
usually  attended  witib  loss,  the  manure  pro- 
duced being  purchased  at  too  great  a  price. 
If  a  labourer  who  has  an  allotment  of 
half  an  acre  of  good  light  land  wcniM 
devote  it  entirely  to  raise  food  for  a  cow, 
his  wife  and  children  cutting  the  food  and 
tending  the  cow  in  a  small  yard  widi  a 
shed,  or  in  an  airy  cow-stall,  he  would 
find  that  he  had  a  much  greater  clear 
profit,  than  if  he  had  sown  his  land  every 
year  with  wheat,  and  had  always  a  good 
crop,  which  last  supposition  is  impossible 
There  would  be  no  better  stimulus  to  in- 
dustry than  to  let  a  piece  of  land  for  this 
purpose  to  every^  man  who  could  purchase 
a  cow  and  feed  it  by  soiling. 

Plants  that  admit  of  their  growth  being 
largely  increased  by  irrigation,  by  the  natnral 
water  of  our  streams,  or  by  the  use  of  liquid 
manure,  are  those  best  adapted  for  soiling. 
In  this  country,  the  Italian  rye-grass  is  one 
of  the  most  important,  for  when  treated  with 
liquid  manure  it  is  found  to  yield  repeated 
and  abundant  crops. 

The  natural  grasses  of  our  water  meadows 
would  also  afford,  during  the  summer  months, 
a  large  and  continuous  supply  of  cattle  food 
for  soiling,  and  one  that  would  not  be  effected 
by  the  weather.  The  management  of  one  of 
the  best  cultivated  districts  in  Europe,  that 
of  Lombardy,  might  be  adopted  in  England. 
The  grass  upon  the  irrigated  meadows  is 
mown  and  given  to  stalled  cattle,  the  grass 
never  being  fed  as  in  England,  there  is  no 
difficulty  in  preserving  the  perfect  shape  and 
smoothness  of  the  surface  of  the  meadows,  so 
important  for  an  even  and  regular  flow  of 
the  water,  without  which  no  meadow  is  per- 
fect. 

This  country,  from  its  colder  and  damper 
climate,  does  not  possess  the  same  natural 
advantages  for  irrigation  as  a  warm  and  dry 
country  Uke  Lombardy;  yet,  under  some  cir- 
cumstances, we  have  instances  of  irrigatlaa 
for  the  purpose  of  soiling,  which  prove  that 
the  system  is  profitable  even  in  this  country. 
In  the  neighbourhood  of  Edinburgh  there 
are  meadows  irrigated  with  the  sewage  water 
from  the  town,  for  the  produce  of  whidi, 
enormous  prices  are  given  by  the  Edinburgk 
cow-keepers.  The  grass  is  sold  in  half  acre 
lots  by  public  auction,  and  it  realizes  Ike 
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enormous  sums  of  from  thirty  to  fifty  pomids 
sterling  per  acre.  The  stipulation  being  that 
the  purchaser  leaves  the  ground  by  the  20th 
day  of  October.  The  grass  is  mown  four  or 
five  times  during  the  season,  and  it  yields  at 
each  cutting— as  I  was  informed  by  the 
steward  upon  one  of  the  farms — a  crop  of 
green  food,  weighing  sixteen  tons  per  acre. 

Upon  some  of  the  farms  in  the  same 
neighbourhood,  turnips,  Swedes,  and  artificial 
grasses,  clovers  and  rye-grass,  are  sold  by 
auction  in  a  similar  manner  to  the  grass 
from  the  irrigated  meadows.  The  fields  arc 
staked  off  into  patches  of  a  quarter  of  an 
acre  each.  The  Swedes  and  Hybrid  turnips 
make  from  eighteen  to  twenty  pounds  per 
Scotch  acre ;  the  white  turnips  from  twelve 
to  sixteen  pounds ;  the  clovers  and  rye-grass 
from  ten  to  twelve  pounds.  The  Jatter  are 
sold  to  horse-keepers  and  cab  drivers.  The 
turnips  and  meadow  grass  to  cow-keepers, 
genendly  in  a  small  way  of  business,  keep- 
ing five  or  six  cows,  and  the  family  doing 
the  work  of  the  dairy. 

The  piu'chasers  remove  the  crop,  and  are 
bound  to  clear  the  land  by  a  certain  date. 
The  seller  supplies  the  loss  to  the  land,  from 
the  crop  being  consumed  elsewhere,  by  pur- 
chasing manure  from  the  town. 

These  facts  are  mentioned  to  show  how 
profitable  the  system  of  soiling  may  become 
imder  favourable  circumstances. 

SOWING  AND  SOWING- 
MACHINES.— The  sowing  of  the  seed 
has  always  been  looked  upon  as  one  of 
the  most  important  operations  of  hus- 
bandry. Much  of  the  success  of  the  fu- 
ture crops  depends  on  the  time  and  the 
mode  in  which  the  seed  is  committed  to 
the  earth.  After  the  land  has  been  well 
prepared  by  judicious  tillage  and  manur- 
ing, many  accidents  and  circumstances 
may  disappoint  the  hope  of  the  fiirmer, 
and  the  crop  may  be  scanty  or  fail  alto- 
gether. The  weather  and  the  seasons  are 
not  under  his  control,  and  he  must  submit 
to  the  dispensations  of  Providence  with 
pious  resignation ;  but  much  also  depends 
on  his  own  judgment  and  skill.  If  he 
selects  the  best  seeds,  chooses  the  proper 
season  for  sowing  them,  and  has  them 
carefiilly  distributed  and  properly  covered 
with  eurtb,  as  their  nature  requires  for 


the  most  perfect  germination,  and  thui 
also  protects  them  from  the  voracity  dl 
birds  or  insects,  he  will  have  a  much 
greater  prospect  of  success,  under  all  cir- 
cumstances, than  if  he  were  careless  or 
ne^igent. 

The  most  conmion  mode  of  sowing  the 
seed  is  by  scattering  it  as  evenly  as  possi- 
ble over  the  ploughed  sur&ce,  as  it  lies  in 
ridges  from  the  plough.  The  harrows 
follow,  and  crumbling  down  the  ridges, 
cover  the  seed  which  has  fallen  in  the 
hollows  between  them.  It  requires  an 
experienced  sower  to  scatter  the  exact 
quantity  over  a  ^ven  sur&ce,  without 
crowding  the  seed  in  one  spot,  and  allow- 
ing too  great  intervals  in  anoUier.  Hence 
the  farmer  who  does  not  himself  sow  the 
seed,  invariably  chooses  the  most  expe- 
rienced and  skilful  labourer  to  perform 
this  work.  Notwithstanding  every  care 
and  attention  on  the  part  of  &e  finrmer  or 
master,  the  labourer  will  often  relax  and 
become  careless,  and  the  result  appears 
onl^  when  it  is  too  late  to  remedy  it. 
This  has  given  rise  to  the  various  attempts 
which  have  been  made  to  invent  machines 
for  sowing  the  seed,  such  as  should  insure 
perfect  regularity.  Of  some  of  these  we 
will  now  give  a  short  account 

One  of  the  simplest  of  these  machines 
'insisted  in  a  hollow  cylinder,  with  one 
or  more  rows  of  holes  in  a  line  paralld 
to  the  axis.  These  holes  can  be  stopped 
in  part  if  required.  The  seed  is  put  into 
the  cylinder,  the  length  of  which  is  equal 
to  the  width  of  the  hind,  or  stitdi,  which 
it  is  desired  to  sow  at  a  time.  By  shaking 
this  when  held  horizontally  and  at  riffht 
angles  to  the  path  of  the  sower,  the  seed  is 
scattered  wi^  considerable  regularity: 
one  inconvenience  of  this  instrument  is 
that  it  requires  to  be  filled  frequentljr,  and 
that  much  still  depends  on  the  attention  of 
the  operator.  Accordingly  it  was  very 
soon  laid  by.  The  idea  however  was 
followed  up  and  improved  upon  in  the 
somng-barrow,  an  instrument  still  exten- 
sively used  for  sowing  ^rass-seeds.  It 
consists  of  a  wooden  trough  placed  on  the 
frame  of  a  light  wheelbarrow.  An  iron 
spindle,  furnished  with  circular  brushes 
at  regular  intervals,  runs  the  whole 
length  of  the  trough,  and  is  turned  by 
means  of  simple  machinery  connected 


Digitized  by  VjOOQ IC 


Bcmrwa  joa^ 


[S74  ] 


sowma^fAGHHias^ 


witfi  til* wIimL  Oppositeflaeh  bnMb  is m 
bma  plate,  with  h^es  of  diffcre&t  ozes^ 
wkidi  caa  be  partfy  cleeed  by  means  of  a 
dmilar  slide.  Aceotding  tD  the  siae  of 
thaseed  to  be  sown  aad  die  qaaatity  to  be 
scattered,  the  holes  are  opened  or  shot 
The  seed  is  put  mto  the  trough,  iridth 
haa a eofer  or  lidf  and bf  memy  wheel- 
iop  the  barrow  in  a  straig^  line,  a  breaddi 
is  sown  equal  to  the  length  of  the  tron^ 
naaallj  12  or  15  feet  But  this  machine 
caanot  con'veniendy  be  used  in  windy 
waMher,  which  disperses  ^  seeds  irre- 
gahviy ;  and  it  is  Tery  Utfle  supwior  to 
Bo^irifig  by  die  hand,  except  in  the  case  of 
smaH  seeds,  which  cannot  so  weU  be 
spread  evenly  by  the  hand. 

The  drill  husbandry  haa  suggested 
other  more  complicated  maidiines,  of 
whtdi  some  account  wiU  be  fomd  in  the 
artldie  Dkklu  The  principle  of  these  is 
to  ddirer  the  seed  by  means  of  ftmnelsy 
ea^  corresponding  to  a  small  fWrrow 
made  by  a  coulter  placed  immediately  be- 
fore the  ftmnd;  and  seme  of  these  ma- 
cUses  perform  the  work  very  re^arly 
and  satisfhctoril^.  As  the  inequahties  of 
the  ground  require  that  the  coidters  diould 
mere  up  or  down,  to  allow  for  these  ine- 
oualities,  the  seed  eamiot  be  accurately 
deposited  at  a  given  depdt ;  and  some  tm- 
prDvement  in  die  mode  of  drilting  is  yet 
desira}^  and  has  in  some  measure  he&a. 
cffeeled.  The  patent  lever-drill  in  com- 
mon use  is  very  imperfect  in  its  work, 
uid  the  remedy  lies  in  the  greater  atten- 
tion to  die  prCTuratHm  of  the  surftiee. 
When  this  is  effected,  the  levers  may  be 
set  aside,  and  a  much  simpler  drill,  sudi 
as  was  loed  at  first,  may  r^laee  it 
The  object  is  to  make  ftirrows  of  equal 
depth  in  which  to  depcmt  the  seed,  and 
ta  cover  this  imiformly.  The  land 
must  oonsequendy  be  more  carefully  pre^ 
jMored  by  repeat^  harrowing  and  roll- 
ing, till  the  sur&ee  resembl^  the  seed- 
beds in  a  garden.  A  sim^e  driM,  whi^ 
miAes  equidistant  furrows  at  a  given 
depth,  in  which  the  seed  drops  reguls^y, 
wffl  then  do  better  work  diaa  a  more 
coBi^icated  maehine ;  but  if  still  greater 
accuracy  and  perfection  are  desired,  the 
dibble  must  be  laid  recourse  to.  No  one 
wHf  deny  that  seed  deposited  by  meansof 
a  dibble  j»  distributed  more  equally  and 


cofrerad  w^  a  more  equal  depth  of  aott 
than  by  any  odier  means^  and  that  thoe 
is  a  great  economy  of  seed  in  this  modte 
of  sowing ;  but  the  slowness  of  the  op^ib- 
tion,  and  the  number  of  hands  it  woidd 
reqjoire  to  dibble  all  the  seed  on  a  large 
feiin,  have  prevented  its  being  very  gene- 
rally adopted.  [Ababi;e  Lakd.}  Many 
attempts  have  been  made  to  invent  ma- 
chines to  imitate  the  work  done  by  hand 
in  dibbling^  and  hitherto  with  no  marked 
success,  owing  chiefly  to  die  difficulty  of 
clearing  the  dibbles  fh)m  the  a^ering 
soil,  and  making  a  clean  hole,  and  also  <ff 
let^ig  the  seed  Ml  exaedy  in  the  dibMe- 
holes.  Several  patents  have  lately- been 
taken  out  for  dibbling  machines,  of  which 
we  shall  only  notice  three.  The  first  ma- 
cbine  consists  of  large  hollow  &cb, 
armed  at  the  cireumference  with  blunt 
projections  or  knobs,  which  make  a  de- 
pression in  the  surfiKe  as  the  dise  re^ 
volves :  these  knobs  are  hollow,  and  open 
by  one  half  sliding  iq)wards  as  the  knob 
leaves  the  depression  it  has  made.  The 
seed  whidi  has  been  deposited  in  the  hol- 
low knob  feUs  into  the  hole.  Tbaa  mth 
chine  is  said  to  do  its  work  well,  and  was 
exhibited  at  die  meeting  of  the  Mejak 
Agricultural  Society  at  Liverpool,  in  18*!. 

The  next  is  Bradshaw's  ^tent,  urtudi 
is  net  so  generally  known,  having  oniy 
been  tried  by  die  inventor  and  his  fkiends. 
Here  the  dibbles  are  moved  up  and  down 
by  means  of  a  crank  or  eccentric  (arde, 
and  are  twisted  in  the  ground  by  naeaas 
of  a  prmection  from  the  shank  of  the  dib- 
ble, which  is  connected  with  the  fraae  of 
the  machine;  and  when  the  dibUe  ii 
moved  by  the  crank,  the  rod  is  twisted  by 
the  difference  in  the  motion  of  die  crank 
and  the  machme.  The  seed  is  d^rtoed 
by  means  of  a  cylinder  with  cavitica  m 
its  snrftcev  wl&ch  revives  very  naav  Iha 
^uad,  the  seed  being  kept  in  thsaecavi- 
ties  by  a  leather  beh,  which  aoiy  leti 
them  out  at  dw  lowest  part 

The  last,  of  whieh  the  speeiftcatam  wm 
only  enrolled  the  25di  Nov.,  1841,  aad  is 
somewhat  on  the  same  princmie,  was  i» 
vented  by  the  late  Rev.  W.  1.  Shui»  of 
WisMeld,  Berkslore.  I^ia  ^'^^-xn 
which  was-exhibitftdaltbe  owcting  otiim 
Royal  AgricnbaralSocieQpef  EnginiAal 
Liverpod;  in  18s«U  is  dm*  n«4ieed  by^  Iha 
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JQd^  of  the  implements  appointed  by  that 
Socic^ : — 

*The  Rev.  W.  L.  Kham,  of  Wmkfield, 
Berkshire,  exhibited  an  implement,  the 
principal  object  of  which  is  to  extend  and 
improve  the  system  of  drilling  and  dib- 
bling wheat,  beans,  &c  It  is  chiefly  in 
its  li^r  capacity,  as  a  dibbler  of  seed  and 
manure,  that  we  slu^  attempt  to  give  a 
slight  description  of  it.  The  operative 
part  of  the  machine  is  suspended  upon  an 
iron  carriage  having  ft>ur  wheels,  the  two 
hinder  ones  being  ^ist  upon  their  axle  and 
turning  with  it.  On  this  axle  is  a  spur- 
wheel,  giving  motion  to  a  pinion  on  an 
inlermediary  axle,  which  carries  a  wheel 
glared  into  a  second  pinion  fixed  on  its 
axis,  having  six  cranks  arran^  spirally. 
The  velocity  given  to  the  axis  is  such  that 
the  cranks  m^  one  revdution  for  every 
six  inches  of  the  circumference  of  the  hind 
wheels,  or  whatever  is  the  distance  desired 
between  dibble-holes.  The  radius  of  each 
crank  is  such  that  this  distance  shall  be 
equal  to  the  dncumferenoe  described  by 
one  revolution.  Thus  the  space  described 
hy  every  crank  coinddeff  with  that  passed 
over  in  the  same  thna  by  the  hind  wheels ; 
and  as  the  crank»  turn,  during  the  half  of 
a  revolution,  in  an  opposite  direction  to 
that  of  the  wheels,  tie  result  of  this  com- 
pound motion  is  a  pause  or  rest  of  short 
duration,  at  the  point  w&ere  the  crank  in 
its  rotation  commences  to  retrogade  from 
the  line  of  progfesf  of  the  machine,  t.  «. 
at  the  lowest  poinl^  and  when  the  dibbles 
are  in  the  ground.  The  crank  raises  the 
dibbles  up  and  down  by  means  of  connect- 
ing rods  and  l«vera„  which,  double  the 
TCcticaL  without  increasing  the  horizontal 
motioB;  and  in  order  that  the  point  when 
in  the  ground,  may  be  perfectly  stationary, 
it  is  Duide  tfape  centre  of  motion  while  the 
machine  progresses;  and  to  enable  it  to 
retain  that  position  for  a  sufficient  len^ 
of  time  6a  the  purpose  of  leaving  a  hole 
tioly  vertical,  the  dibbles  nuKve  between 
checks  in  the  rod  which  connects  it  with 
the  aamk,  and  which  has  a  spring  to  re- 
store it  quickly  to  its  |ffop^  place  as  it 
riseseot  of  the  ground.  During  thereftire 
the  entire  time  oecspiedin  its  piercing  the 
liele  and  bemg  withdrawn  from  thi  soil, 
tbe  dibUe  retaiBS.  its  pwpendicnlarity.       I 


'  By  an  ingenious  and  simple  con- 
trivance, a  slow  rotatory  motion  about  its 
own  axis  is  ^ven  to  the  dibble,  by  ^vdiich. 
means  its  pomt  may  be  said  to  bore  into 
the  grouna,  thus  assisting  in  the  formation 
of  the  hole;  and  by  the  same  action  the 
dibble  is  cleared  of  any  adhering  soil,  and 
the  hole  left  firm  and  clear. 

*  The  seed-valve  consists  of  a  cylinder, 
with  a  cavity  in  it  of  dimensions  sufficient 
to  hold  one  or  more  seeds.  This  cylinder 
is  tumbled  over,  and  the  seed  discharged 
into  a  recipient  of  the  slu^  of  a  quadrant^ 
from  which  it  is  pushed  out,  when  the  cy- 
linder retams  to  its  first  position  and  takesi 
in  a  fresh  supply.  As  this  motion  is  sud- 
den, the  seed  is  surely  delivered,  even 
when  rather  damp :  when  the  cylinder  ie 
delivering,  the  quadrant  is  receiving,  and 
vice  verad.  The  delivery  of  manm'e  is  ^- 
fected  by  a  similar  apparatus  only  of  a 
larffer  size,  the  valves  being  furnished 
wim  brashes  or  other  means  to  remove 
the  superfluity. 

*  The  valves  are  connected  with  the 
dibbles  in  such  a  manner  as  to  deposit  the 
manure  and  seed  in  the  hole  last  formed, 
whilst  the  dibbles  are  stationary  in  the 
advancing  one.  The  dibbles  bore  their 
holes  in  ^laHow  drills  made  by  the  pres- 
sure and  sliding  action  of  an  iron  shoe 
shaped  like  a  boat,  and  forming  a  smocUi 
furrow. 

*  The  wh(de  of  the  machinery  is  sup- 
ported by  an  iron  frame,  one  end  of  which 
rests  on  trunnions  attached  to  a  projecting 
part  of  the  back  of  tie  carriage.  It  is 
suspended  at  the  other  end  by  a  cross  shaft 
carrying  two  pinions,  worlung  in  arcs  o€ 
circles  nxed  on  the  frame,  so  that  it  can. 
be  raised  or  depressed  at  pleasure^  or  el&- 
v^ed  clear  of  the  ground  by  one  turn  of 
a  winch.  At  the  same  time,  the  pinioK 
connecting  tiie  machinery  vnA  the  hind 
wheels  is  put  out  of  gear,  and  the  whole- 
can  be  moved  about  on  the  carriage.  The 
implement  is  steered  in  a  manner  some* 
wlttt  jumilar  to  Lord  Western's  driU. 

*  The  olqect  of  the  rev.  §^tlemaa  In 
contnvmg  this  original  and  smgnlarly  in- 
genious implement,,  has  been  to  imitaie< 
the  more  minute  and  certain  maaipBlatai 
of  the  gardener ;  and  so  to  adrat  hi»i 
chinery  to  the  drilling  and  dtpMiBg; 
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feed  upon  land  previously  laid  flat  and 
well  prepared,  that  every  field,  hoirever 
extensive,  should  present  the  neatness  and 
regularity  of  a  hig^hl^-finished  garden. 

*  The  distinguishing  peculiarities  of 
this  remarkable  piece  of  mechanism  are 
the  arrangements  for  the  dibbles  to  bore 
holes,  causing  them  to  be  perpendicular 
and  truly  cylmdrical,  and  the  apparatus 
for  ^ving  certainty  to  the  valves  in  re- 
oeivmg  and  delivering  the  manure.' 

In  order  to  render  the  above  highly 
commendatory  report  of  the  judges  more 
intelligible  to  those  -who  have  not  seen 
tills  implement,  we  will  add  a  slight  dia- 
gram to  explain  the  most  essentdal  parts. 

ACB  is  a  lever,  whose  fulcrum  is  at  A ; 
B6  the  rod  of  the  dibble  M,  which  turns 
<m  it  b^  means  of  a  socket ;  CDE  is  the 
rod  wmch  communicates  the  motion  to  the 


lever  ACB,  by  means  of  the  crank  US 
moved  by  the  machinery.  AD  is  a  rod 
connecting  the  crank  with  the  rod  of  the 
dibble,  and  having  a  slit  or  cheeks  ia  which 
this  rod  moves.  F  is  the  spring  which 
keeps  the  rod  in  its  place  when  the  dihble 
is  out  of  the  ground,  ab  is  an  iron  plate 
with  a  slit  or  cheeks  to  keep  the  dibble 
from  swerving  from  the  line  of  the  farrow 
made  by  the  shoe,  c  is  a  pin  projecting 
upwards  fh)m  this  plate  and  bent  at  its 
upper  end.  This  pm  meets  one  of  four 
arms  projecting  horizontally  firom  the 
shank  of  the  dibble  whenever  it  descends 
into  the  ground :  and  as  it  proceeds  with 
the  carriage  while  the  dibble  is  at  rest,  it 
gives  this  a  motion  round  its  rod  to  the 
extent  of  a  (quarter  of  a  circle.  When 
the  rod  rises,  it  clears  the  arms  from  the 
pin,  which,  at  the  next  descent^  meets 


with  another  arm ;  and  thus  a  complete 
revolution  is  effected  in  four  descents  of 
the  dibble. 

H  is  the  vessel  which  contains  the  seed. 
The  valve  consists  of  a  cylinder  d  with 
a  cavity  sufficient  to  receive  the  required 
number  of  seeds  to  be  deposited  in  each 
hole,  a  brush  to  remove  any  superfluous 
seeds,  and  a  recipient  V  in  the  rorm  of  a 
quadrant,  in  which  they  drop  when  the 
cylinder  is  suddenly  turned  half  round  on 
its  axis.  This  is  effected  by  a  small 
crank  fixed  to  the  axis,  and  connected  by 
a  rod  r  with  the  quadrant  V.  The  qua- 
drant itself  moves  J  round  its  centre  x  by 
means  of  a  rod  q  which  connects  it  with 


the  dibble,  or  with  the  crank  when  the 
dibble  is  not  used ;  and  the  seed  is  dropped 
into  the  dibble-hole  or  the  furrow  when 
the  quadrant  is  pushed  back  in  its  place. 
A  rake  and  roller  are  attached  to  the  im- 
plement to  complete  the  operation. 

This  may  give  some  idea  of  this  new 
machine,  and  if  it  answer  the  expectatious 
of  the  inventor,  it  will  cause  a  great  saving 
in  the  seed  and  labour  of  sowing,  while  it 
will  deposit  the  seed  much  more  regu- 
larly, and  at  an  equal  depth. 

The  stimulus  which  has  been  given  to 
improvements  in  the  implements  and  ope- 
rations  of  husbandry  by  the  establishment 
of  the    Royal  Agricultural    Society  of 
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England,  will  greatly  increase  the  num- 
ber of  useful  inyentions,  by  which  all  the 
common  operations  will  be  simplified,  and 
the  labour  of  the  hands  will  be  performed 
by  machinery,  wherever  there  is  a  defi- 
ciency of  labourers  or  a  great  demand  for 
them  in  more  profitable  mechanical  em- 
ployments, and  where  machinery,  which 
works  automatically  and  with  certainty, 
bMomes  superior  to  manual  dexterity. 

The  great  practical  difficulty  attending  the 
construction  of  dibbling  machines;  according 
to  the  opinion  of  Mr.  Allen  Ransome,  a  lead- 
ing member  of  the  firm  of  manufacturers  of 
agricultural  implements,  rests  on  the  circum- 
stance, that,  in  order  to  insure  accuracy  in 
the  deposition  of  so  small  quantities  of  seed, 
the  mechanical  arrangement  requires  to  be  de- 
licate and  minute,  these  having  to  be  placed 
so  near  the  soil,  in  fact  almost  to  work  in  it; 
the  dust  on  light  soils,  and  the  adhesive  cha- 
racter of  the  heavier  soils,  are  alike  destructive 
to  the  maintenance  of  the  more  delicate  parts 
in  their  proper  working  positions.    The  mo- 
tion required  for  the  operation  of  forming  the 
hole,  by  giving  the  dibble  a  twist  or  half  turn 
before  leaving  it,  and  the  necessity  to  deposit 
the  seed  precisely  in  the  spot  prepared  for  its 
reception,nece8sarilyinvolve  a  somewhat  com- 
plex mechanical  arrangement.    Mr.  Ransome 
considered  these  difficulties  more  nearly  over- 
come in  Mr.  Rham's  machine,  than  in  any 
he  had  before  seen.    But  since  the  date  of 
the  publication  of  the  "  Implements  of  Agri- 
culture,'' in  1B43,  several  new  machines  have 
been  brought  forward,  which  do  their  work 
very   well,   these  we    can    scarcely    enu- 
merate by  name.    Mr.  Rham  has  described, 
although  he  has  not  mentioned  the  maker 
of  Newberry's  horse  dibbling  machine,  which 
is  still  probably  one  of  the  best  and  complctest 
implements  of  the  dass;  it  is,  however,  very 
expensive;  a  lighter,  and  quite  as  effective 
machine  is  now  manufactured  by  the  Messrs. 
Kansome.  It  is  for  the  purpose  of  depositing 
seeds  and  com  in  a  similar  manner  to  hand 
dibbling,  which  it  accomplishes  with  great 
precision  in  seams  made  by  coulters,  which 
precede  the  depositors.    By  changing  the 
eaps,  the  driU  becomes  suitable  for  sowing 
all  kinds  of  seeds. 

The  hand  dibbles  are  a  nmnerons  class  of 
implements,  but,  except  upon  small  occupa- 
tions, they  are  too  slow  in  their  operation  to 


be  ufied  generally.    For  further  information 
we  refer  to  implements  at  the  end  of  this  work. 

Sowing  machines,  for  the  distribution  of 
concentrated  manures,  as  guano,  are  of  more 
recent  introduction.  Dr.  Newington  has 
invented  a  hand  machine  for  sowing  artificial 
manures ;  and  at  the  meeting  of  the  Royal 
Agricultural  Society,  at  Lewes,  in  1852, 
Messrs.  Garrett  had  the  merit  of  exhibiting 
a  broad-cast  manure  distributor,  which  wac 
decidedly  the  greatest  novelty  in  the  show- 
yard.  It  is  the  invention  of  a  weU-known 
and  talented  agriculturist,  H.  E.  Blyth,  Esq., 
of  Bumham,  in  Norfolk ;  and  it  is  intended 
for  the  purposeof  distributing  guano  and  other 
artificial  manures  in  small  quantities.  No 
machine  has  hitherto  been  found  to  distribute 
these  equally,  and  it  has  been  necessary  • 
either  to  rely  upon  the  accuracy  of  the  hand 
of  the  sower,  or  to  have  recourse  to  the  la- 
borious and  expensive  process  of  adding  con* 
siderable  quantities  of  ashes,  or  other  similar 
materials,  to  the  light  artificial  manures  pre- 
vious to  their  application  by  the  ordinary 
drills. 

lu  Mr.  Bright's  invention  the  manure  is 
delivered  by  a  revolving  barrel,  which  is  kept 
clear,  so  as  to  ensure  an  even  and  regular 
delivery  by  means  of  a  series  of  self-acting 
levers,  which  rise  and  fall,  and  adjust  them- 
selves to  the  prongs  of  the  barrels  as  they 
convey  the  manure  from  the  box  in  its  transit 
to  the  dehvery  spout. 

The  efficacy  of  a  machine,  having  for  its 
inventor  and  manufacturer  such  men  as  Mr. 
Blyth  and  Mr.  Garrett,  cannot  be  doubted. 
It  is  recommended  to  the  notice  of  farmers, 
making  extensive  use  of  highly  copcentratcd 
manures,  whichmust  necessarily  be  distributed 
over  the  laud  evenly,  and  in  small  quantities. 
Their  apphcation,  even  in  an  irregular  man» 
ner  firom  the  hand  of  the  sower,  is  often  al- 
most impossible,  from  the  effect  some  of  these 
powerful  manures  have  in  producing  infla- 
mation  of  the  eyes  of  the  workmen  who  sow 
them  by  the  hand. 

STALL-FEEDING.  The  feeding  of 
cattle  in  stalls  for  the  purpose  of  &tting 
them  more  readily  than  by  simple  graz- 
ing, and  at  a  time  when  they  cannot  get 
fet  on  pastures,  as  a  regular  part  of  the 
process  of  husbandry,  is  comparatively 
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modern.  In  finmer  limeft  catde  were 
ilao^teted  in  October  and  Noyember, 
wfaicb  latter,  in  most  lanffoages  derived 
fhxn  the  Teutonic,  is  called  Sktuahter- 
month  ;  there  beins  no  posnbilitj  of  bny« 
ing  firesh  meat  of  anj  degree  of  fiUness 
dkmng  winter,  and  salt  meat  was  the 
fbod  of  all  claMies  in  that  season.  But 
DOW  the  j^roceas  of  &ttni^  cattle  goes  on 
i^tiwnt  mtermption  dnrmg  the  whole 
year,  and  &t  beasts  come  as  regnlarly  to 
market  in  wii^r  as  in  smmner.  Stall- 
fwfing  is  now  the  principal  means  hj 
-wMck  oxen  and  cows  are  rendered  fit  for 
tne  market* 

It  has  been  obserred,  in  the  aortiele 
Snlimo,  that  one  ofajeet  of  that  ff^rstem 
WW  to  save  the  waste  of  fbod  which  is 
oawsroned  by  the  treading  of  cattle  in 
imd  by  their  loosing  tike 
rasKs  to  tbe  n^lect  of  the 
Phe  principal  oliyMst  howerer 
is  to  save  die  mamnre,  whidi  in  the  pas- 
tm  goes  to  waste^  bet  in  tbe  vards  er 
siril  is  all  preserved.  la  slall-fbediDg 
another  object  is  looked  to,  that  of  in* 
deanog  the  snbstanoe  of  tiie  aiiimal,  es- 
peeiaUy  the  &t ;  and  to  do  this  jadiiA' 
OMly  and  with  profit  requires  much  ex- 
psiitpce  and  attention.  It  has  been 
pruned  that  animals  require  a  eertain 
portion  of  meat  and  drink  to  keep  them 
alWe,  and  that  this  qnaati^,  in  the  same 
species,  is  in  general  in  proportion  to  the 
wcig^  of  the  animaL  If  an  animal  has 
Ids  exact  ration  of  fiaod,  he  will  oontinne 
in  health,  but  he  will  not  increase  in 
wdght:  in  this  case  therefore  it  only 
produces  a  certain  portion  of  manure, 
which  is  not  equivalent  to  the  food  caor 
sumed.  If  a  laroer  quantity  be  giv^ 
the  animal,  if  in  health,  will  increase  in 
weighty  and  the  more  food  he  has^  within 
a  certain  limit,  the  foster  will  be  this 
increase :  but  tiiere  is  a  point  where  in- 
crease stops;  and  if  by  any  means  the 
aliimal  is  induced  to  take  more,  his 
stomach  will  be  deranged,  and  he  will 
become  diseased,  and  occasion  loss  by 
Ofcp^foeding.  It  is  ean88<Hi<Bd.y  of  ffmX 
importance  to  the  stall-foeder  to  aseertein 
wittt  is  the  exact  (fom^tw  ci  food  which 
H  will  be  most  j^vitaUe  to  giw  to  a 
■  "  '  '  limalb  Experience  alone  can 
hat  same  niksmay  be  given 


which  will  enable  any  one  who  wiwKas  t» 
stall-foed  cattle  not  greatly  to  err  m  his 
mode  of  foedin^  ami  soon  to  find  cat 
what  is  the  most  profitable  course  to 
punae.  For  this  purpose  it  is  essential 
that  after  having  ascf^tained  by  expezi* 
meat  the  qjoanti^  of  food  which  will  give 
the  graatest  increase  of  flesh  per  week  ob 
a  certain  weight  of  beasts  when  put  up  to 
fotten,  all  the  food  given  to  the  cattle  be 
camfiiU^  weighed,  and  no  more  g^ven  m 
any  day  than  is  needfiiL  The  qaalilj 
of  the  food  should  also  be  attended  to; 
for  a  truss  of  fine  well-made  clover,  lo- 
cem,  or  sidnfoin  hay,  may  contain  donbfe 
the  nourishment  of  another  truss  of  coarse 
marsh  hay.  Thebest  kind  of  food  should 
always  be  reserved  for  fotting  cattle. 
Roots  are  excellent  helps ;  but  roots  alone 
are  too  watery,  and  must  be  corre<»ted  by 
dry  food,  such  as  straw  cut  into  chaf^  or 
good  hay,  and  e^ecially  fkrinaceoos 
rood,  whether  it  be  com  ground  or 
bruised,  or  oil-cake  after  the  on  has  been 
expressed.  By  a  judicious  mixlxire  of 
food  a  much  greater  increase  of  flesh  xobj 
be  produced  than  by  an  irregular  mo« 
of  feeding,  however  ^ood  tibe  quality  or 
abundant  the  quantity  given  may  be. 
To  overfoed  is  as  unprofitable  as  to  starve 
a  beast,  and  produces  similar  eflfects.  It 
is  of  great  importance  that  the  cattle 
should  be  fed*  with  great  punctually,  at 
certain  hours  during  the  day,  and  that 
the  troughs  riioold  be  cleared  of  all  the 
remains  of  food  whidi  thej  do  not  eat  at 
eadi  time  of  foe^e.  Rest  and  sleep  are 
great  aids  to  digesCbn,  and  a  little  gentle 
ezerdse  after  Meep  prepares  tihe  stoameh 
for  a  frerii  supply  m  food.  As  also  is 
highly  eendneive  to  healtii;  and  henes 
those  beasts  which  are  allowed  to  OMve 
about  in  a  kose  stall,  or  a  smafl  yaid 
protected  ftom  the  rain  and  wind,  thrive 
better  in  general  than  those  which  aia 
tied  up.  It  is  the  practice  of  many*  gosd 
focders  to  pi^  osea  in  pairs  in  siaail 
stalls*  partiy  optm,  so  that  they  may  ht 
in  the  air,  or  imder  shelter,  as  thsw*  pa^ 
for;  and  the  finest  oxen,  if  not  &e  attain 
are  prepared  for  the  marl^  ia  this 
Experience  shows  that  all 


i  au^ 


male  like  oompauv,  and  Aat  thsy  are 
mors  contented  and  quiet  whmi  thsjf  hasa 
a  companion  than  when  they  ass  ninaa 
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This  is  the  reason  why  they  are  put  ug  in 
pairs.  WhatJever  promotes  the  health 
and  comfort  of  the  animal  will  be  most 

Citable  to  the  feeder.  When  a  beast 
acquired  a  certain  d^ee  of  fatness^ 
it  is  a  nice  point  to  decide  whether  it 
would  be  best  to  send  him  to  market  or 
continue  to  feed  him.  This  is  often  de- 
cided by  mere  caprice  or  fancy;  but  if 
the  food  has  been  weired,  and  the 
weekly  increase  of  the  beast  is  noted, 
wfilch  is  best  done  by  wei^iin^,  but  ma^ 
nearly  be  guessed  by  measormg,  it  be^ 
comes  a  mere  question  in  arithmetic  to 
determine  whether  his  increase  pays  for 
his  food  and  attendance ;  if  it  does  not, 
there  is  a  loss  in  keeping  him ;  and  if  a 
lean  animal  put  in  his  stead  would  in- 
crease &ster  on  the  same  ibod,  erery  day 
he  is  kept  there  is  a  loss  of  ^  difference 
between  the  increase  of  the  two.  The 
pride  of  producing  a  wonderfhl  animal  at 
a  £dr  or  ^w  may  be  dearly  ptdd  for, 
and  must  be  put  down  to  the  account 
or  luxuries^  such  as  keeping  hunters  or 
racehorses. 

The  most  ];nx)fitable  food  for  fiittening 
cattle  is^  in  general,  the  produce  of  the 
&na :  the  expense  of  all  purchased  food 
is  increased  by  the  profit  of  the  dealer 
and  the  carriage  oi  it  And  the  only 
CQiiq)eDsation  fbr  this  additional  cost  may 
be  m  increasing  the  manure,  where  tfaie 
straw  and  roots  of  the  &rm  are  deficient : 
in  that  case  oil-cake,  or  even  com,  may 
be  purchased  with  advantage,  nnce  by 
means  of  the  manure  crops  may  be  raised 
which  without  it  must  &il.  The  stall- 
in^of  cattle,  as  weH  as  the  &tting  of  pigs, 
is  m  many  situations  the  best  means  of 
earning  the  produce  of  the  £irm  to 
market  An  ox  can  be  driven  many 
miles,  whilst  the  food  he  has  consumed 
-would  not  repay  the  carriage,  and  all  the 
manure  woim  be  lost,  and  must  be  pur- 
chased at  a  great  expense,  if  it  can  be 
had  at  all.  K  a  firmer  can  feed  cattle, 
so  as  to  pay  him  a  Mr  market-price  fbr 
the  food  consmned,  and  something  for  the 
ri^  of  aoddental  loss,  he  may  be  well 
contented  to  have  the  manure  for  his 
trouble :  few  stall-^ders  get  more  than 
this  in  the  long  mn. 

The  system  of  feeding  cattle  in  boxes  or 
pits  is  now  veiy  generally  considered  pref^- 


abk  to  stall  fteding^  Sadi  fsbthig  Wlocfe 
is  confined  in  a  long  boac,.  or  compartmeBi  ot 
nine  or  ten  feet  asfpas^,  the  bottom  of  whiok  is 
sunk  about  two  feet  below  the  ground  levtl; 
this  is  done  to  aUow  the  diiag  to  acoomnkte 
until  the  pit  is  full.  Ereah  litter  is  adMi 
every  day,  and  the  ox  having  full  liberty^ 
to  torn  and  move  aboot,  1^  is  trodden  so- 
firmly,  that  the  liquid  and  gaseous  matters  an? 
absorbed.  The  ftnimals  are  able  to  choose 
their  own  bed^  and  hence  k^  themsd^s 
dealer  than  if  tied  by  the  head  in  stalb. 
The  oomforfr  and  ease  of  the  cattle,  and  the 
absence  of  all  niipleasaat  smell  from  the 
buUdiflg  m  which  they  stwid,  will  courince 
every  one  that  box  feeding  is  one  of  the  best 
arimgemen^  for  the  soccessfol  winter  gra- 
&Bg  of  eattle,  and  for  the  mannfiietnie  of 
fiosae  made  manure;  and  we  tMnk  we  need 
not  refor  to  the  result  of  experiments  which. 
hme  been  made  in  proof  of  our  assertiim. 

TANK,,  a  reservoir  for  water  or  other 
fluids.  The  name  is  sometimes  appH^ 
to  large  open  reeeptacles,  or  ponds,  formed 
by  excavating  the  greond  and  dispodag 
the  removed  earth  in  the  form  of  banks  to 
retain  the  water;  but  the  tanks  which 
will  here  be  e^cially  treated  o^  are  the 
smaller  covered  reservoirs  used  to  collect 
and  retain  water  and  liquid  manure  for 
domestic  and  agricultural  purposes. 

The  importance  of  collecting  raia- 
waiar  fo»r  domestic  purposes^  espe^aUyis 
districts  where  qirkigs  are  deficient  or 
lie  at  a  great  deptii,  has  been  much  over- 
lo(^ed  in  this  country.  Waistell,  in  his 
*  DeagDS  for  Agricultnsal  Buildings,* 
urges  the  importance  of  placing  spools 
round  all  the  buildings  of  a  form  to  col- 
lect the  rain-water  wmeh  foils  upon  thenk 
into  a  tank  or  tanks;  observing  that,  be- 
sides the  value  of  the  supply  of  water  tha» 
obtinned,  the  buildings  will  be  benefited 
by  the  walls  and  foundatifflis  being  hegt 
drier  than  when  the  wat^  from  the  roof 
is  suffered  to  fSiU  upon  them.  He  statfifi 
that  the  qnantity  ofwater  that  foils  anm^- 
aOy  upon  every  hundced  superficial  tset 
or  scpiare  of  bml^g  (in  Great  Britain)  is 
about  1400  imperial  gallons*  If  therefop» 
the  external  suri^usesof  roofo  w^fe  adapted 
to  the  collection  of  the  vain-water  whidi 
fens  upon  them,  and  moas.  were  pwviiid 
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ftr  oonTeying  it  to  covered  tanks,  in 
which  it  might  be  preserved  from  evapo- 
ration, and  kept  free  from  any  admixture 
of  impurities,  almost  every  house  might 
he  readily  and  cheaply  supplied  with  a 
ooantity  of  wholesome  water  sufficient  for 
^e  ordinary  wants  of  its  inhabitants. 
The  extensive  rooft  of  churches  and  other 
public  buildings  might  be  employed  in 
uke  way  to  coUect  water  for  the  supply 
o(  ponds  or  tanks  for  public  use.  In  some 
cases  even  the  drainage  of  lands  might 
also  be  made  available,  as  the  water  may 
he  submitted  to  any  required  process  of  fil- 
tration before  it  is  allowed  to  enter  the  tank. 
Tanks  or  cisterns  to  hold  water  for  do- 
mestic purposes  may  be  omvenientiy  si- 
tuated beneath  the  surface  of  the.  ground, 
so  that,  being  paved  over,  they  occupy  no 
valuable  space.  They  ire  formed  of  stone 
slabs  grooved  into  each  other  and  set  in 
cement;  of  Welsh  slate ;  of  lar^  paving- 
tiles  bedded  in  cement;  ofbnck-work; 
of  plates  of  cast-iron ;  or  of  tiiick  wooden 
phmks,  protected  by  charring  and  pitch- 
ing, or  Imed  with  sheet-lead.  The  brick 
tanks  described  by  Waistell  are  circular, 
the  sides  being  bmlt  like  a  well,  with  bot- 
toms of  an  inverted  dome-shape,  of  very 
slight  convexity.  The  top  is  also  dome- 
shaped,  and  has  an  opening  in  the  centre 
large  enough  to  receive  a  man,  in  order 
that  the  tank  may  be  thoroughly  cleaned 
out  when  necessary.  Tfis  opening, 
which  may  be  upon  the  sur&oe  of  tiie 
ground,  or  a  little  above  it,  should  be 
covered  with  an  oak  flap  pierced  with  a 
number  of  holes,  or  with  an  iron  gratine. 
The  depth  and  width  of  the  tank  should, 
It  is  stated,  be  nearly  equal.  If  necessary, 
a  smaller  brick  cnamber  may  be  con- 
structed alongside  of  the  tank,  in  which 
the  water  may  be  filtered  through  gravel, 
sand,  charcoal,  &c.  before  entermg  it  It 
is  recommended  to  make  the  opening  by 
which  water  enters  the  tank  near  the  top. 
Brick  tanks  of  this  description  may  be 
rendered  water-tight  by  laying  the  inner 
course  of  bricks  in  cement,  and  plastering 
the  whole  of  the  inside  with  the  same  to 
the  thickness  of  about  three-quarters  of  an 
inch.  To  enable  them  without  injury  to 
bear  tiie  great  weight  of  water  when 
nearly  full,  the  earth  should  be  rammed 
closely  round  the  brick-work,  and  it  should 


be  allowed  to  settle  thoroughly  before  any 
great  quantity  of  water  is  adnutted. 
London,  in  ms  '  Elncyclopsedia  of  Cot- 
tage, Farm,  and  Villa  Architecture,'  de- 
scribes another  kind  of  brick  tank,  con- 
trived to  save  expense  in  constructioD,  by 
adopting  a  figure  of  maximum  capaci^ 
and  minimum  surface.  When  the  tank  is 
large,  it  is  proposed  to  adopt  the  spherical 
form ;  and  when  of  less  than  five  or  six 
feet  in  diameter,  tiiat  of  a  short  vertical 
cylinder  with  hemispherical  ends.  By 
puddling  with  clay  round  about  the  tank, 
the  necessity  for  the  use  of  Boman  cement 
is  avoided. 

In  the  forty-ninth  volume  of  the 
*  Transactions '  of  the  Society  of  Arts 
(part  ii.,  p.  12),  is  a  communication  from 
Mrs.  Ihivies  Gilbert  respecting  a  chei^ 
method  of  constructing  tanks  for  receiving 
water  from  the  roofs  of  cottages,  which 
has  been  successfully  practised  at  East- 
bourn,  in  Sussex.  A  reservoir  having 
been  dug  seven  feet  deep  and  about  the 
same  wide,  tiie  bottom  was  covered  with 
flints  laid  in  liquid  mortar  composed  of 
one  measure  of  grey  chalk  lime  (made  of 
chalk  marl)  well  beaten  up  with  three 
measures  of  clean  sea-sand.  The  dde 
walls  were  built  of  the  same  materials, 
leaving  a  small  space  at  the  back  of  tiie 
wall,  which  space  was  filled  up  with  the 
same  sort  of  grout  or  liquid  mortar.  The 
tank  was  then  roofed  over  with  a  dome, 
formed,  without  any  centring,  of  smaUar 
flints  well  bedded  in  mortar.  A  hole  was 
left  in  the  centre,  and  covered  with  a  hood, 
within  which  was  hung  a  pulley  with  t 
rope  and  bucket  for  drawing  water  from 
the  tank.  This  account  was  published  in 
1833,  and  in  1837  an  article  appeared  in 
tiie  'Labourers'  Friend  Magazine,'  in 
which  it  is  stated  that  such  tanks  had 
been  found  very  useful  during  three  dry 
summers.  One,  less  than  seven  feet  de^ 
and  wide,  had  supplied  two  labourers'  fii- 
milies  during  that  time,  while  most  of  the 
springs  in  the  neighbourhood  were  dry. 
This  paper  describes  a  brick  tank  witii 
sloping  sides,  the  diameter  at  the  base 
being  smaller  than  at  the  top,  and  with  a 
dome-shaped  top  formed  by  making  each 
row  of  bricks  project  one-third  beyond 
that  immediately  below  it,  and  balancing 
the  weight  by  filling  up  the  back  with 
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earth  as  the  -work  proceeds.  One  of  the 
flint  tanks,  constnicted  as  above  described, 
at  the  Eastboum  workhouse,  is  twenty- 
three  feet  deep  and  eleven  feet  wide. 
Onlj  ninety  bushels  of  lime  were  allowed 
fonts  construction,  including  two  coats  of 
plaster,  and  the  work  was  executed  at  ten 
shillings  per  hundred  square  feet 

In  the  article  last  quoted  firom,  it  is  ob- 
served that  a  current  of  air  has  been  sup- 
posed to  promote  the  purity  of  the  water 
preserved  in  tanks.  If  so,  it  may  be 
easily  provided  for.  Where  the  prevailing 
winds  do  not  blow  soot  and  leaves  upon 
the  roo^  the  water  is  found  to  remain  good, 
even  for  drinking,  without  clearing  out 
the  rubbish  more  than  once  a  year. 

In  addition  to  tanks  for  water,  every 
fium-yard  should  have  one  to  collect  the 
liquid  portion  of  the  manure,  which  is 
washed  by  the  rain  through  the  refuse 
litter,  and  also  the  urine  of  the  stalled 
cattle.  Though  not  yet  generally  adopted 
'         in  England,  in  France,  Germany,  and  es- 
'         peciallv  in  Belgium  such  tanks  are  con- 
'         sidered  as  necessary  to  a  farm,  as  any  of 
'         its  most  common  buildings.    They  are 
'         usually  constructed  of  an  oblong  shape,  of 
brick  well  cemented,  with  one  or  more 
divisions,  and  capable  of  containing  at 
'        least  ten  times  as  many  hogsheads  as  &re 
'        are  heads  of  cattle  on  the  &m.   They  are 
'         vaulted  over,  having  a  small  aperture,  in 
which  a  pump  is  placed,  sufficient  to  allow 
a  man  oecasionallj  to  dear  out  the  sedi- 
'        ment,  when  the  liquid  has  been  pumped 
>        up.    The^  best  shape  to  contain  a  large 
i        <|aantity  in  the  snmllest  space  would  be 
'        like  those  before  described :  but  they  can- 
not conveniently   be  made    sufficiently 
I        large,  and  a  cubical  form,  or  rather  that 
I        of  several  cubes  in  succession,  is  preferred. 
I        A  tank  for  a  farm  of  200  acres  of  arable 
I        land  should  be  15  feel  wide,  15  deep,  and 
45  long,  giving  3  cubes  of  15  feet,  or  a 
cavity  capable  of  containing  upwards  of 
10,000  cubic  feet  of  liquid.    In  this  tank 
the  urine  is  diluted  wiUi  water  to  prevent 
too  rapid  decomposition,  and  also  to  retain 
the  ammonia  which  is  formed ;  for  which 
purpose  g^um  and  sulphate  of  copper 
are  sometimes  put  into  the  tanks. 

If  the  soil  be  not  sandy,  clay  will 
answer,  instead  of  mortar,  to  connect  the 
brick-work,  and  a  plastering  of  lime  or 


cement  will  be  sufficient  to  keep  out  the 
worms :  but  in  very  porous  soils  the  hot* 
torn  and  sides  must  he  puddled,  to  keep 
in  the  liquid ;  and  it  may  be  advantageous 
to  build  the  walls  in  cement  altogether. 
The  liquid  from  the  yards  and  stables  is 
carried  into  the  tank  by  a  main  drain  con- 
structed of  brick  or  stone,  and  which  re- 
ceives a  number  of  smaller  drains  from 
every  part  of  the  yards  and  cattle-sheds. 
Thus  the  litter  in  the  yard  is  always  dry, 
and  none  of  the  richness  of  the  manure 
is  lost  by  evaporation. 

Sometimes  the  tank  is  vaulted  like  a 
cellar  under  the  cow-house  and  stables, 
which  are  washed  out  twice  every  day, 
and  all  the  dung  and  water  are  swept  into 
a  cess-pool  communicating  with  the  tank. 
Thus  a  very  diluted,  but  rich  liquid  soon 
fills  the  first  division  of  the  tank :  a  sluice 
is  then  shut,  and  the  next  washings  run 
into  a  second  division,  and  when  that  is 
full,  into  a  third.  In  the  meantime  the 
contents  of  the  first  tank  have  undergone 
a  certain  fermentation,  by  which  the 
caustic  ammonia  first  evolved  has  become 
nuld  and  impregnates  the  water.  It  is 
then  in  a  fit  state  to  be  carried  on  the 
land  in  tubs  or  water-carts.  When  pro- 
perly diluted,  it  accelerates  vegetation  in 
a  surprising  degree ;  but  if  put  on  fresh, 
it  bums  the  grass  or  any  vegetable  it 
touches,  because  the  ammonia  is  in  a 
caustic  state.  If  a  cow  drop  her  urine  in 
a  field  in  a  hot  summer's  day,  all  the 
^rass  It  has  touched  becomes  yellow  and 
IS  burned  up :  but  if  the  same  happen  in 
rainy  weather,  the  spot  soon  becomes  very 
^reen,  and  the  grass  luxuriant ;  because, 
m  this  case,  the  urine  is  amply  diluted 
and  its  caustic  nature  corrected.  Those 
who  live  near  gas-works  may  collect  the 
ammoniacal  gas-water  in  a  tank,  and,  by 
the  addition  of  sulphuric  acid  in  very 
small  (quantities,  they  may  produce  a  very 
fertilising  liquid,  which  will  stimulate 
vegetation,  and  be  a  very  good  manure. 

The  necessary  concomitant  of  a  tank, 
whether  for  water  or  manure,  is  a  water- 
cart,  that  is,  a  large  cask  put  upon  wheels 
to  bring  water  from  some  distance. 
When  there  are  no  means  of  bring^ing 
water  in  pipes,  a  water-cart  is  quite  indis- 
pensable. It  is  simply  a  cask  placed  on 
the  frame  3f  a  cart,  with  a  plug-hole  in  the 
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«nd  or  lower  part,  from  irbixAi  the  water 
may  be  let  out  by  a  oock,  or  drop  on  a 
flat  board  or  into  a  bodcet  whb  Imes,  so 
as  to  spread  it  about  The  plug-hole  is 
Ant  by  a  Talve  inside,  which  ean  be 
opened  by  means  of  a  string,  the  mcMme 
^the  liqaid  keeping  it  dose  to  the  j^iig- 
hde. 

Many  of  the  artificial  masiiKS,  of  wlueh 
a  number  have  been  httdr  proposed, 
woold  make  excellent  fiqmoi  by  merely 
mixing  them  with  water  in  a  tank,  and 
allowing  a  certain  degree  of  f^rmentattiom 
to  take  place.  Thns  nodiing  is  lost,  and 
^  Tolatile  substances  aretalranm  by  the 
water.  The  soluble  portions  are  mssolved 
mi  the  earthy  matters  diiRised,  so  as  to 
be  more  equally  spread  orerthe  land.  If 
it  be  tme  that  the  ammoma  found  in  some 
plants  is  chiefly  derived  from  the  toij 
small  portion  discoyered  in  rain-'water,  it 
follows  that  a  scarcely  perceptible  im- 
pr^nation  with  this  stut  may  naTe  most 
pcywerfrd  efiects  on  vegetaticn. 

When  a  fiurm-yard  is  situated  on  ahifl, 
and  there  are  fields  or  pastures  on  a  lower 
level,  at  no  great  distanoe  from  it,  the 
Hquid  from  the  tai&  may  be  conducted  h^ 
duumds  lined  with  clay,  having  small 
•luioes  to  direct  the  streams  to  any  par- 
ticular field.  It  may  thus  be  made  to 
irrigate  temporarilv  acooaderable  sur- 
frwe,  which  it  will  greatly  enrich.  It 
may  be  led  into  the  common  furrows  be- 
tween the  lands  or  stitches  in  plon^ied 
land,  and  allowed  to  soak  in  them,  and 
iSien  it  can  bespread  witii  the  earth  of  the 
fbrrow,  by  means  of  broad  diorels,  over 
-the  growing  crops,  and  will  gnst^  invi- 
|;oEate  Ihem.  This  spedes  of  irrigation 
p  common  in  Lombardy,  where  mudi 
ingenuity  is  shown  in  the  manner  in 
whidi  water  is  made  to  flow  in  smaH  ri- 
▼nlets  between  the  rows  of  growing  vege- 
taAdes.  The  water  here  is  supplied  lyy 
streams,  but  the  same  method  would  £&- 
tribute  the  tank-liquor  with  great  effect 
A  Tery  smaH  quantity  of  this  liquor,  al- 
lowed to  flow  into  the  nudn  feeder  of  a 
water-meadow,  wHl  soon  proye  how  great 
effects  are  produced  by  impregnations 
'i^fakSi  are  scarcdy  peroeptiUe  uy  che- 
mical analysis. 

Small  as  the  experience  has  hitberto 
tan  in  Hus  country  of  the  adysntages  of 


fiqaid-manuFe  tanks,  it.  has  suficMrity 
ppored  Iheir  use  to  indaoeeveiy  naaii  who 
oonstruetB  a  &nn-yard  uid  erects  bull- 
ingsto  take  in  the  tank  as  an  cmeafial 
part  ef  his  plan;  and  even  if  it  ob^  orf- 
feded  the  refuse -flrnds  wltidi  are  aBowed 
to  run  off  in  common  sewers  frooa  wHSt 
houses,  itwoufdeoen  repay  tiie  eost^ISs 
constniotion,  whBeit  renmrodthediftBhes 
in  the  neighboiH*beed  less  finbjoot  t) 
noxious  emanations  fi'om  the  oom^iBd 
matter  whicb  now  flows  into  them* 

TARE8  are  a  moat  impoit>Bt  pmn 
crop  in  the  improved  systems  of  agrieri- 
ture,  especially  on  heayy  sofls,  wheiv  Aev 
thriyebest  When  sown  inantmaa,-!^ 
asmall  sprinkting  of  i^eat  or  rye,  Hbej 
cover  the  ground  in  sprii^,  and  M^fly 
abundance  of  fodder  in  summer.  A|^ 
crop  of  tares  is  fully  equal  m  yalve,  if  ■)( 
superior,  to  one  of  red  dover :  it  oones 
offlhecround  in  suffidenft  time  to  give 
the  land  a  hasty  smnmer  tillage,  wlu^is 
so  useful  in  destroyii^  weeds,  and  to  dbw 
turnips  to  be  sown  m  the  same  aeasn. 
They  smother  annual  weeds  if  tiie  cnp 
is  plentiAd,  which  diould  always  be 
secured  by  an  id>undant  mannringi  4hB 
they  are  a  good  substitute  for  a  MwiMgr 
frdfow  in  Mayy  sc^  and  nmplj  npay 
the  labour  and  manure  bestowed  vpai 
Ihem. 

Hiereare  many  spedes  and  y«ielies 
of  tares;  but -flnt  which  is  fonnd  1^  bat 
adapted  for  agricalhn'al  purposes  is  #ie 
common  tare  (Vicia  satiya),  of  whidi 
Ihere  are  two  prmdpal  yariedes,  yoy 
di^hdj  Offering  in  appearanoe,  one  w 
which  IS  hardy,  and  will  stand  the  seveRBt 
winters:  the  odier  is  more  tender,  and  is 
therefore  only  sown  in  roring ;  bat  it  its 
&e  adyantage  of  yqgetatm^  more  nipidhr, 
so  that  spring  tares  sown  m  Afordi  wll 
be  fit  to  cut  wilSiin  a  fortnight  «r  Usee 
weeks  after  Ihose  whidi  were  aown  ia 
autumn.  By  sowing  Ihem  at  regi^ir 
intervals  from  September  to  May,  n  sBC* 
cesdcm  of  green  tares  in  perfection,  that 
is,  in  bloom,  or  when  thepods  are  fonasl, 
may  'be  cut  for  seyeral  months,  from  Mi^ 
to  October.  A  prudent  fimner  amn^ 
his  crops  so  that  he  shall  hare  artificnl 
green  food  for  Ids  horses  and  catfle  at 
feast  six  months  in  the  year,  by  1 
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fit  to  cot  bfltiPMn  the  fivst  und  se- 
Lcntafclonper.  WihaitheDe  acre  more 
^ares  tiban  is  absolutely  reqniFed  fer  liiis 
^purpose,  and  Hie  weather  permits,  Hiej 
jnake  excellent  h&y;  or,  if  me  weadier  is 
BOt  ^^onmble,  ihisy  axe  eat  aasd  giyen  to 
jglkeep,  which  are  folded  on  -the  ^portum 
•jtoady  cut  It  is  an  -adrantage  to  ha^e 
•portable  moks  for  ibis  purpose,  tbact  the 
iedder  may  not  be  tcod  vaker  foot  and 
ivMted ;  or  the  taros  may  be  placed  be- 
tween hurdles,  tied  two  and  two,  whidi 
•fyna.  extemponmeoos  racks.  It  is  pru- 
dent to  raise  sofficaent  seed  ibr  another 
fear;  bxrta  crop  of  seed^tares  raised  for 
t«de  is  seldom  profitaUe,  as  they  gveatly 
«xlwiist  the  sdl :  and  Ihe  ^ce  varies  so 
joanefa  in  diffident  aeasons,  -diat  it  becomes 
teo  much  of  a  speculation  for  a.  farmer. 
The  diffieolty  in  distinginshii^  the  seed 
-of  the  winter  tare  ftom  the  sprug  variety 
iB  so  great,  that  it  dioidd  eilha*  bie  Taased 
At  home,  or  only  fnnrdiased  ftcmi  nei^ 
^howEB  or  from  tiie  most  respectable  seras- 
m/m.  It  is  a  oommon  practice  with 
'dealera  to  nnx  the  seeds  of  4he  winter 
taes,  after  the  time  of  sowing  is  past, 
vilh  q^n^^tares,  which  are  in  request  at 
4k  later  penod.  T^einoonvenienceofihis 
J6,  that  tl^do  iwt  vegetate  Cfoally,  and 
^nnteque&tly  the  winter  tare  is  suA  m 
bloom  when  the  tpcing  taro  is  fit  for  the 
.aeythe.  Foreign  tares,  whidi  are  im- 
perted  in  large  quantities,  are  often  the 
^pxifwth  of  sou&em  climates,  and  wiU  not 
tftand  the  winter;  or  th^  hai^e  been 
4*ai8ed  from  seed  sown  in  spimg*  so  «is  to 
he  really  spring  tares.  The  di&rence  is 
jirobahly  more  owing  to  habit  than  to  any 
Teal  botBDscal  distinetiiop  between  than. 
y^lMu  spring  tares  are  sown  in  aotomn, 
Instead  of  winter  tares,  th^  may  occa- 
nonally  stand  the  frost,  if  not  very  severe ; 
hot*  in  genera^  they  rot  on  the  ground 
mad  never  recover ;  whereas  the  real 
hardy  winter  tares,  whose  vegetation  is 
•lower,  teem  inflensible  to  the  severest 
ilnslB. 

Intheearly  part  of  smnsaor  green  rje 
4Bd  tares,  mixed,  are  sold  at  a  great  price 
an  large  towns,  for  horses  w&ch  lucve 
wwrfced  hard  and  been  hi^ily  fed  in  win- 
ter. Tlieyact  as  a  genue  laxative,  and 
cool  the  blood:  near  London,  where 
«tiei7f  lodDfieis  fixoed  with  an  abundance 


of  manmre,iB3?e6  are  often  fit  to  'OuteHly 
in  May,  and  the  land  is  immedisAdy 
ploughed  and  planted  with  potatoes,  or 
sown  wzih  manpel-wursel  or  ruta  baga, 
which  come  off  m  September  or  October, 
in  time  fiar  wheat<6owiug.  Him  two 
very  profitdile  crops  are  raised  during 
thetime  that  the  land,  according  «o  ^le  : 
old  system,  would  have  been  &llow ;  and 
at  the  same  time  it  is  kft  as  clemi,  hy 
casefol  hoeing,  as  the  best  jGdlow  woald  ; 
Mve  made  it 

There  are  a  great  many  specite  'Of 
tares  or  ivetehes,  fbrthe  terms  are  ^rmoay- 
mons,  many  of  which  have  been  proposed 
-to  be  introouoed  into  general  cultivation; 
but  none  seem,  on  the  whole,  to  be  so  well 
adapted  to  oar  ddmate  as  the  common 
tare:  some  have  biennial  and  some  perai- 
nial  roots.  The  Vicia  Hmuis  has  « 
strong  stem  and  large  leaves,  and  grows 
four  or  fivefeet  Ingh ;  but  it  is  not  so  «no- 
onknt  as  the  common  sort.  It  mis^ 
perhaps,  by  cultivation  and  eady  catoo^, 
become  a  juseftd  early  fodder,  and  it  ma^ 
be  worth  whale  to  make  some  ex^mn- 
ments  with  it  l^ere  are  several  ^ledes 
of  tares  which  grow  wild  in  bushes  and 
hedges ;  butth^  have  neva:  been  eoM- 
vated  in  the  fields,  peihs^  frnn  the  ^BA- 
cidty  in  collecting  tibe  seeds,  wMdi  dnd 
as  they  are  r^.  Of  these,  the  Vieia 
oraca  appears  mostdeservingof  attMlion. 
It  bears  its  bhie  fiower  on  stems  or  spiins 
ion|per  than  the  leaves,  whidi  are  downy. 
It  IB  very  common  in  France  aaone 
wheat;  and,  Mthoug^  a  decided  weea 
tiiere,  it  is  not  much  dreaded  by  the  pea- 
sants, as  k  improves  the  fodder  greoti^. 
it  has  the  appearance  of  great  luxuriaDae 
in  its  growth,  where  it  meets  with  a  pro- 
per empport  If  it  were  mixed  wMi 
some  pbmts  with  a  strong  stem,  such  as 
the  Bdchaia  clover  (Melilotus  arborea 
altissima),  which  itsdf  affords  mudi  fbd- 
^  It  mi^  probably  be  cuMvaHed  to 
great  advantage. 

In  the  south  of  France  there  is  a  white 
perenxdal  vetch  or  tare,  called  Vicia  fid- 
Jormis,  which  is  cultivated  for  its  white 
seeds,  of  which  soups  are  made,  as  wilh 
the  pea  and  lentil.  It  grows  in  very  lig^t 
soils ;  and,  although  indigenous  to  a 
southern  dimate,  it  is  said  not  to  be  in- 
patient of  frost.     It  has  been  called  liy 
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the  Canadian  lentil,  or  the  white 
tare. 

We  shall  only  notice  one  more  of  the 
wild  taresr  which  is  an  annual;  it  is 
called  the  yellow  tare  (  Vicia  lutea).  It 
grows  in  stony  soils  and  among  bu^es,  is 
very  branchings  and  rises  from  one  to  two 
feet  high.  From  some  experiments  made 
by  the  Agricoltoral  Sode^  of  V  ersailleb 
aereral  years  ago,  it  would  appear  that 
this  tare  might  be  cnltivated  with  great 
advantage,  and  is  even  superior  to  the 
conmum  sort,  because  it  can  be  cut  two 
or  three  times  during  the  summer,  and 
affords  a  very  good  pasture  in  winter, 
which  does  not  stop  its  vegetation :  it  will 
even  bloom  in  a  mild  winter.  Although 
short,  it  is  so  thick  upon  the  ground,  tlutt 
its  first  cut  is  as  heavy  as  that  of  the  com- 
mon tare,  which  is  seldom  worth  cutting 
a  second  time. 

Tares  should  be  sown  on  land  which  is 
well  pulverised.  If  after  wheat,  the  stub- 
ble SQould  be  ploughed  in  with  a  deep 
furrow  after  a  powerful  scarifier  has  gone 
over  the  land  several  times  to  loosen  it : 
five  or  six  cart-loads  of  good  fiirm-yard 
dung  should  be  ploughed  in.  The  tares 
should  be  drilled  or  (ubbled,  and  the  sur- 
fiuse  well  harrowed.  The  intervals  should 
be  hoed  early  in  spring :  this  will  acce- 
lerate the  growth,  and  ensure  a  complete 
covering  of  the  ground.  As  soon  as  the 
tares  show  the  flower,  they  may  be  cut 
duly  till  the  pods  are  fully  formed ;  after 
this,  any  which  remain  uncut  should  be 
made  into  hay  or  given  to  sheep ;  for  if 
the  seeds  are  allowed  to  swell,  the  ground 
will  be  much  exhausted.  Another  piece 
should  be  ready  to  cut  by  this  time,  and 
thus  there  may  be  a  succession  of  tares 
and  broad  clover  from  May  to  November. 
Tares  may  be  sown  as  late  as  August,  on 
a  barley  or  rye  stubble,  for  sheep-feed 
earl^  in  winter,  or  to  be  ploughed  in  to 
rot  in  the  ground  where  beans  and  peas 
are  intended  to  be  sown  early  in  spring: 
this  is  perhaps  the  cheapest  mode  of 
manuring  the  land,  the  only  expense 
b^g  the  seed ;  for  the  tillage  is  neces- 
sarv  at  all  events.  In  light  soils,  tares 
ana  buckwheat  sown  together  imme- 
diately after  barley  or  rye  harvest,  will 
produce  a  considerable  crop  of  vegetable 
matter,  which  may  be  ploughed  in  in 


November.  In  fiivoorable  seasons,  wheat 
may  be  sown  immediately  after,  with- 
out fearing  the  effect  of  two  white  crops 
following  each  other ;  for  the  tares  and 
buckwheat  intervening,  by  their  shade, 
and  the  two  ploughings  of  the  ground, 
one  when  they  are  sown,  and  the  second  . 
when  thev  are  ploughed  in,  will  entia«ly 
destroy  all  weeds,  and  g^ve  to  the  soil  that 
improvement  which  wUl  enable  it  to  bear 
as  good  acrop  of  wheat  as  it  would  hsie 
done  had  it  been  sown  the  year  after  on 
a  clover  lay.  Clover,  which  could  not 
be  sown  with  the  barley,  from  the  fbol 
state  of  the  land,  may  be  sown  amonff  tiie 
wheat  in  the  next  spriug,  when  it  ishoed 
for  the  second  time,  "ms  is  held  out  as 
a  hint  to  show  how  an  accidental  inter- 
ruption in  a  rotation  may  be  remedied 
without  any  loss  of  crop  or  great  devia- 
tion. As  no  rule  is  without  exception,  so 
no  rotation  can  always  be  strictiy  adhered 
to;  and  those  crops  which  admit  of  being 
sown  at  different  times  of  the  year  are  of 
the  greatest  use  as  substitutes  for  othen 
which  could  not  be  conveniently  sown 
without  materially  altering  the  sncoes- 
don  of  crops.  In  the  common  course  of 
cultivation  of  heavy  soils,  where  occa- 
sional fellows  are  necessary  to  dean  the 
land,one-half  of  theland  which  requires 
fidlowing  may  be  sown  with  tares ;  and 
thus  the  clean  unproductive  summer  fel- 
low will  only  return  at  every  second  rott- 
tion.  If  the  tares  have  been  manured,  or 
if  they  are  fed  off  with  sheep  folded  upon 
the  Ismd,  the  wheat  or  other  crop  which 
is  sown  after  them  will  be  as  good  as  ont 
clean  fallow,  or  after  a  good  cn^  of 
clover.  This  alone  would  make  tares  a 
valuable  crop;  and  they  may  be  compared 
in  their  effect  on  heavy  lands  to  turnips 
on  lighter  soils. 

The  seeds  of  the  tare  are  occa^onallv 
ground  into  meal  and  made  into  bread. 
It  is  a  very  poor  food ;  and  when  there  is 
more  seed  than  can  be  profitably  disposed 
of,  it  may  be  given  to  pigs :  but  poultrv, 
especially  pigeons,  are  very  fond  of  it 
When  given  to  horses,  the  seeds  of  tares 
are  found  very  heating;  and  althou|[^ 
they  produce  a  fine  glossy  coat,  they  are 
not  to  be  recommended  for  this  purpose. 

TEAM.    Notlung  is  of  greater  in^oit- 
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anoe  in  the  management  of  a  &rm  than 
the  cattle  which  perform  the  necessary 
-work  in  ploo^hing  and  other  operations 
on  the  soil,  m  <&awing  manure  to  the 
land,  and  carrying  the  produce  to  market. 
It  is  evident  tluit  the  smaller  the  expense 
of  the  team  which  does  the  requisite  work 
in  proper  time,  the  greater  the  profit  of 
the  fiunner,  and  every  saving  in  this  part  of 
the  expense  of  cullivalion  is  so  much  added 
to  the  clear  gaia.  Wherever  the  land  is 
only  partially  cultivated,  and  a  portion  of 
it  remains  in  coarse  pasture,  which  costs 
little  or  nothing  to  the  occupier,  or  where 
extensive  open  commons  afford  cheap  food 
fi>r  oxen,  tiiese  last  are  naturallv  employed 
in  &nn  labour.  If  four  oxen  do  only  the 
work  of  two  horses,  they  are  maintained 
at  a  much  smaller  expense,  and,  after 
working  for  two  or  three  years,  their 
value  is  improved  for  the  purpose  of  fat- 
tening for  the  butcher.  The  necessary 
gear  is  much  less  expensive,  especially 
where  the  old  yoke  is  still  in  use,  whether 
across  the  neck  or  the  horns.  In  fact  for 
a  poor  man  who  has  onlv  a  few  acres  of 
land,  and  who  is  situated  near  a  waste  or 
common,  oxen,  and  even  cows  and  heifers, 
are  by  &r  the  most  economical  team. 
Many  writers  on  agriculture,  who  in 
^snmL  have  more  theoretical  than  prae- 
tieal  knowledge  of  husbandry,  have 
maintained  the  general  superiority  of  an 
ox-team  over  that  competed  of  horses, 
and  have  given  calculations  which  appear 
clearly  to  establish  that  point.  Bu^  on 
the  other  side,  it  may  be  observed,  that 
wherever  arable  land  is  the  chief  object 
of  tiie  farmer's  attention,  and  the  tillage 
of  the  soil  is  brought  to  any  degree  of  per- 
fection, there  oxen  are  never  seen  at  work, 
but  have  been  invariably  superseded  by 
active  horses. 

It  has  been  urged  that  at  Windsor 
Park,  where  it  may  be  supposed  that  the 
&rm8  in  which  Greorge  III.  took  so  much 
interest  were  conducted  by  the  most  ex- 
perienced agriculturists,  a  considerable 
team  of  oxen  was  kept,  and  did  most  of 
the  work,  even  to  the  carrying  on  liie 
roads.  This  is  a  confirmation  of  what  we 
have  observed  before.  The  oxen  feed  on 
the  grass  of  an  extensive  park,  the  value 
of  which  is  not  brought  to  account  They 
•re  very  lighUy  worked,  and  fiitten  well 


after  two  or  three  years'  work ;  bat  if  a 
rent  had  to  be  paid  for  their  pasture,  or  if 
it  were  calculated  how  many  young  oxen 
and  heifers  or  sheep  could  have  been  kept 
on  the  pasture  consumed  by  the  oxen,  and 
the  profit  of  these  were  set  against  the 
value  of  the  work  done,  it  would  probably 
appear  that  there  was  no  great  economy  in 
the  ox-team  compared  with  the  horses. 
In  Switzerland,  which  is  tolerably  ad- 
vanced in  its  agriculture,  oxen  are  very 
generally  used  for  the  work  of  the  &rm ; 
but  tiiere  the  system  of  stall-feeding  is 
universal,  and  liaving  a  considerable  por- 
tion of  grass-land,  which  can  be  irrigated 
by  the  streams  firom  the  mountains,  they 
cut  the  coarse  long  grass  produced  there 
for  their  cows  and  oxen ;  and  this  food  is 
more  congeniid  to  their  nature  than  to 
horses,  which  do  not  thrive  on  coarse 
watery  grass,  and  require  hay  and  com 
nearly  all  the  year  round.  But  where 
there  is  less  grass-land  and  more  arti- 
ficial grass,  such  as  lucem,  sainfoin,  and 
clover,  which  is  the  case  in  all  extensive 
fimns,  there  horses  are  chiefly  used,  this 
food  being  suited  to  their  constitution. 
Not  to  enter  fiurther  into  the  comparative 
advantage  of  oxen  and  horses,  we  shall 
turn  our  attention  to  the  most  {profitable 
management  of  the  latter,  which  now 
almost  universally  compose  the  j&rmer's 
team. 

The  choice  of  the  horses  for  a  &rm  is 
of  great  importance.  It  may  be  very 
satisfactory  to  a  rich  &rmer  to  see  fine 
large  well-fed  horses  in  his  waggon, 
moving  along  as  if  they  followed  a  pro- 
cession, with  bright  harness  ornamented 
with  shining  brass.  This  is  a  luxury 
like  that  of  the  rich  man's  coach-horses, 
and  as  such  is  very  natural  and  innocent. 
It  is  the  pride  of  many  a  wealthy  yeoman, 
and  we  would  not  curtail  his  pleasure  oi 
despise  his  taste ;  but  as  a  matter  of  profit 
or  loss  the  case  is  very  different :  a  fat 
horse  does  littie  work,  no  more  than  a 
fiatt  coachman.  Horses  to  be  in  working 
condition  should  be  muscular  and  active. 
The  great  heavy  cart-horse  may,  for  a 
moment,  be  capable  of  a  greater  exertion 
at  a  dead  pull,  his  weight  assisting  him ; 
but  in  a  long  day  the  thin  active  horse 
will  do  with  ease  what  would  sicken,  if 
not  kill,  his  heavy  companion.  Horsea 
2c 
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mbool  fifteeH  hands  lugh,  wHk  sbort  legs 
and  broad  chests,  such  as  ^  Siiffi[>u 
punches*  which  walk  as  fiist  as  an  or- 
oioarj  man,  or  the  aetire  Scotch  horses, 
which  have  more  Mood  and  will  readUy 
tret  with  a  moderate  load,  are  the  most 
•  eoopomical  for  &rm-work.  A  pair  of 
'  sneh  horses  will  draw  a  load  in  a  eart 
sixteen  miles  and  retom,  or  ploc^fa  a 
Sooteh  acre  of  land,  eqoal  to  one  acre  aad 
m  quarter  imperial  measore,  in  ten  work- 
iog hours,  haying  a  rest  <^  two  hours; 
i^le  the  heavy  slow  Sonth-conntry 
horses  could  not  walk  the  distance  in  ihd 
time  without  being  over-driven.  This  is 
more  than  the  average  work ;  but  in  the 
busy  time  of  the  year  it  is  a  great  advan- 
tage to  have  horses  which  can,  with  eood 
feeding,  work  longer  and  fiister  wiuont 
suffering  in  their  heakh.  The  carriers 
on  the  roads,  who  live  entirely  bv  the 
work  of  their  horses,  know  how  to  choose 
them  and  how  to  feed  them  to  tiie  greatest 
advantage,  and,  without  over-woddng 
them,  to  make  them  do  as  much  as  is 
consistent  with  their  healtiti.  If  ha>d 
work  is  the  cause  of  some  diseases  in 
horses,  comparative  indolence  causes 
many  more.  Where  horses  are  sfaiggish, 
the  men  soon  become  so  likewise.  To 
see  a  waggon  with  four  strong  horses 
returning  emp^,  at  the  rate  of  two  miles 
in  the  hour,  with  two  men,  or  at  least  a 
man  and  a  boy,  lying  lazily  in  it,  is  a  sure 
sign  that  the  work  on  the  £inn  to  which 
they  belong  is  done  at  ike  same  rate.  A 
single-horse  cart,  or  a  li^ht  spring  wag- 
gon with  two  horses,  driven  by  a  man 
or  boy  with  reins  and  a  whip,  and  trotting 
at  the  rate  of  five  miles  an  hour,  is  a  pei^ 
feet  contrast  to  this,  and  no  doubt  the 
owner  has  his  work  done  much  more 
expeditious^,  and  etmsequently  at  a 
cheaper  rate.  The  stage-coach  pro- 
prietors have  generally  very  light  jfour- 
wheeled  carriages  to  carry  tb«ir  com 
from  their  chief  stations  to  places  where 
they  keep  horses,  and  they  on»n  carry  as 
heavy  loads  as  a  former's  waggon  does 
when  carrying  com  to  market ;  yet  the 
two  horses  in  the  light  carriage  trot  with 
their  load,  and  the  three  or  four  heavy 
horses  of  the  former  move  at  the  rate,  of 
two  miles  and  a  half  in  the  hour  at  most, 
both  going  and  returning.     It  is  evident 


that  tilers  is  a  waste  of  tntt  and  ] 
here,  which  is  so  mneh  kst. 
half-bred  between  a  car«-BMre  and  » 
blood-horse  are  reaored  by  some  spiriifted 
formers,  and  if  tfa«y  are  more  dflirsiir 
and  suceptible  of  cm  than  the  etxamam 
oart-horses,  they  have  many  advants^a: 
sometimes  they  inherit  so  much  coaiay 
and  vigour  from  tietr  ske,  that  they 
become  valuable  as  earriage-hocses  or 
hunters,  and  w^  ^^^J  tite  expense  in- 
curred in  rearing  them ;  and  at  aU  eifnls 
tiiey  are  superior  to  any  otiiers  Ibr  ^k 
vork  of  the  form,  vaA  are  in  geaenl 
docile  and  tractabte.  T^e  omky  iacaB- 
venience  arises  from  their  ^irit.  Wbea 
any  sudden  obstraction  arises  in  ploogib- 
ing,  such  as  a  ooosideraUe  root  of  a  tne 
or  a  large  stone,  they  make  violent  ex- 
ertions, imd  sometimes  break  ^e  ploni^ 
or  other  imj^ements.  In  this  respec* 
oxen  are  more  phlegmatic,  and  st(^  whsB 
the  ocular  presses  on  tiiem;  so  that  ka 
breaking  up  rough  commons  or  aemiv 
cleared  woods  oxen  may  be  prefetred. 
This  is  almost  the  only  case  when  spta$ 
and  courage  are  not  an  advantage. 

Witii  reqpeot  to  ike  food  of  fona- 
horses,  as  we  observed  before^  a  great 
saving  may  be  effected  by  a  jadieioas  aaa 
of  many  vegetaUes  and  roots  which  wn 
easily  raised  on  araUe  land.  Varioos 
modes  of  preparing  tiie  food  have  been 
reoommended,  sadi  as  stewing  oois  l3l 
it  sprouts,  baking  it  into  bread,  or  mixing 
it  with  boiled  roots.  All  these  may  hate 
thdr  advanta^  where  economy  is  tibe 
object;  buty  with  the  exception  of  bdnd 
bread  made  of  rye,  bariey,  smd  oats^  and 
slightly  leavened,  which  is  perhaps  the 
best  food  which  can  be  ^en  to  slow- 
working  horses,  there  is  nothing  so  con* 
genial  to  the  h^thy  stomach  of  a  horse 
as  good  hay  and  dry  oats,  or  beans  bnused 
in.  a  mill  and  mixed  with  cut  chaff.  Th^ 
require  no  cooking  to  be  folly  digested, 
and  the  digestive  power  of  tiie  horse  wili 
extract  all  the  nourishment  which  they 
contain.  But  tiiere  are  chea^r  foddsss 
than  hrjr  and  com,  especielly  m  sammei^ 
when  tiiey  can  be  given  fresh  and  grees. 
Tares,  clover,  luceru,  and  sainfoio>  out 
as  they  are  wanted,  will  keep  a  horse  ia 
health  and  working  condidoa  with  liuie 
or  no  com,  and  at  a  comparatively  tri- 
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fling  expense :  carrots  are  peculiarly  re- 
lii^ed  by  horses,  and  are  very  wholesome ; 
and  Swt^sh  turnips,  or  rata  baga,  given 
raw  in  moderate  quantities,  msd^e  their 
skins  shine,  and  thus  prove  that  they  tend 
to  keep  them  in  condition.  Every  pra- 
dent  fiurmer  takes  care  to  have  a  sufficient 
supply  of  these  cheaper  substitutes  for 
hay  lAd  corn,  keeping  these  last  as  a  re- 
serve and  auxiliary  to  the  former.  In  a 
prize  essay  of  the  Highland  and  Agricul- 
tural Society,  on  the  comparative  advan- 
tages of  raw  and  boiled  grain  as  food  for 
fann-horses,  the  author  adduces  some  ex- 
periments, which  lead  to  the  conclusion 
that  there  is  no  advantage  in  boiling 
grain,  but  rather  the  contrary.  The  cost 
of  keep  of  a  horse  per  day  on  different 
fixxl  has  been  given  as  follows : — 

10  lbs.  of  straw  cut  into  chaff     .  Id. 

10  lbs.  of  oats,  at  38.  per  bushel .  9 

16  lbs.  of  turnips,  at  10«.  per  ton  1 

Expense  of  cutting 1^ 

l8.  Oi 

per  cwt.      6d. 


or — 

lelbs.  ofhay,  atds.6i. 


16  lbs.  of  hay,  at  ds.  6i.  per  cwt      Sd, 
5  lbs.  of  oats,  at  36.  per  bushel  ,    4^ 
16  lbs.  of  turnips,  at  lOn.  per  ton      1 

l^ 

or — 

28  lbs.  of  steamed  turnips  .    .    .    S^ 
7  lbs.  of  coals,  at  1«.  per  bushel     1 
Expense  of  steaming     .... 
16lbs.of  straw,  at  1/.  per  ton    .    1 

Ci 

This  last  appears  the  most  economical 
food,  but  steamed  turnips  and  straw  only 
would  probabljr  not  keep  a  horse  in  good 
working  condition,  and  it  is  not  said  now 
long  the  experiment  was  continued,  nor 
whether  the  horses  thus  fed  lost  weight 
The  food  is  also  valued  at  a  low  rate. 

It  is  evident  that  if  farm-horses  can  be 
kept  in  condition  for  e^d,  a  day,  which  is 
not  48,  a  week,  while  on  hay  and  oats,  in 
the  common  mode  of  feeding,  they  will 
cost  more  than  double  that  sum,  the  saving 
in  a  year  would  amount  to  nearly  loL  on 
each  horse;  and  as  every  twenty-five 
aores  of  a  farm  of  moderately  light  land 
will  require  one  horse  for  its  cultivation. 


there  will  be  a  saving  of  Ss.  per  acre, 
probably  half  the  rent,  and  more  than 
half  the  profit.  However  this  may  be, 
there  is  no  doubt  that  it  is  of  great  im- 
portance to  ascertain  what  is,  on  the 
whole,  the  best  and  cheapest  mode  of 
feeding  &rni-horses ;  and  without  enter- 
ing into  minute  calculations,  it  will  be 
found  that  various  artificial  grasses  may 
be  made  to  succeed  each  omer  by  suc- 
cessive sowings  so  regularly  that  the 
horses  shall  be  kept  for  six  months  of  the 
year  entirely  on  succulent  green  food, 
which  will  enable  them  to  do  all  the 
necessary  work,  and  keep  them  in  gpod 
health  and  condition.  Thus  with  the 
help  of  carrots,  potatoes,  and  ruta  baga,  a 
great  saving  or  hay  and  oats  may  be 
effected  in  winter,  and  these  crops  wUl 
take  up  much  less  land  for  their  produc- 
tion than  hay  and  oats,  and  exhaust  the 
soil  less:  if  we  except  potatoes,  which 
are  more  profitably  used  as  human  food 
or  to  &tten  pigs. 

The  example  of  tradesmen  and  manu- 
facturers who  keep  horses,  and  cut  all  the 
hay  which  they  use  into  chaff,  mixing  it 
with  oats,  mav  be .  good  for  a  &rmer  to 
follow  where  hay  is  scarce  and  beans  a 
good  price :  but  otherwise  it  is  fully  as 
economical  to  give  the  hay  in  racks^  pro- 
vided no  more  be  given  at  once  than  & 
horse  will  eat  up  entirely,  and  a  certain 
ration  be  allowed  for  each  horse,  which 
experience  has  shown  to  be  sufficient  In 
the  cavalry,  where  great  attention  is  paid 
to  economy,  the  horses  have  their  rations 
of  ha^,  oats,  and  straw  according  to  the 
exercise  they  take,  or  the  fatigue  they  are 
exposed  to :  so  likewise  it  should  be  with 
a  farmer's  team.  In  the  old  mode  of 
feeding  horses  with  as  much  hay  as  they 
would  eat,  and  two  bushels  of  oats  fbr 
each  horse  per  week,  during  at  least  nine 
months  in  the  vear,  and  giving  them 
tares  or  artificdal  grasses  between  spring 
sowing  andharvest,when  there  was  less  to 
be  done,  the  expense  of  a  horse  was  much 
greater  than  most  farmers  could  now 
afford ;  and  more  land  was  devoted  to  the 
keep  of  tiie  team  than  was  necessary.  The 
following  is  the  calculation  of  the  cost  of 
the  keep  of  a  horse  in  this  way : — 

2  c  2 
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32  weeks,  at  2  bushels  of  oats 
per  week,  at  3$,  6d,  per 
bushel 11     4 

20  weeks,  at  1  bushel  of  oats 
per  week,  at  3«.  6d.  per 
bushel 3  10 

Tares,  20  weeks,  at  Ss.  (-J^  of 
an  acre)  per  week    ...        80 

Hay,  32  weeks,  1^  cwt  per 
weak,  at  4s.  per  cwt     .    .        9  12 

Shoeing 0  15 

Farrier 0    5 

Total  £28  6 
T^e  hay  and  oats  are  at  high  prices, 
but  at  all  events  a  horse  cannot  be  kept 
in  this  way  under  IDs.  per  week.  They 
are  then,  however,  in  excellent  condition, 
and  able  to  work  ten  hours  per  day  in 
summer  and  eight  in  winter. 

On  poor  land,  where  gorse  or  furze 
grows  readily,  a  very  cheap  food  is  ob- 
tained by  bruising  or  crushing  the  young 
shoots  of  the  ^orse  to  destroy  the  sharp 
spines,  which  injure  the  mouths  of  the 
cattle.  Horses  reared  in  large  commons 
are  often  seen  beating  the  gorse  with  their 
feet,  and  then  eating  it  greedily :  instinct 
here  teaches  them  to  prepare  their  own 
food ;  and,  if  they  have  a  sufficient  quan- 
tity oi  it,  they  get  fat  and  in  good  con- 
dition. 

It  is  of  ^eat  importance  to  a  person 
about  to  hire  a  fsLrm  to  know  exactly 
what  number  of  horses  will  be  re(juired 
for  its  proper  cultivation;  and  this  de- 
pends upon  many  circumstances,  which 
must  all  be  taken  into  consideration,  and 
which  will  make  a  very  material  dif- 
ference, often  as  much  as  half  the  rent  of 
the  land.  He  is  t^  consider  the  situation 
of  the  farm-buildings,  especially  the  stalls 
and  cattle-yards,  where  the  manure  is  to 
be  made,  with  respect  to  their  distance 
from  the  fields ;  the  state  of  the  roads  and 
the  access  to  the  fields ;  the  distance  of 
a  good  market-town,  and  whether  the 
fields  lie  in  a  ring-fence  or  are  scattered. 
A  farm  of  good  light  loam  will  require 
one  horse  for  every  twenty-five  acres  for 
its  cultivation,  with  an  additional  one  for 
every  200  acres ;  that  is,  nine  horses  for 
200  acres.  The  additional  horse  should 
be  lighter  and  more  active  than  the  rest. 


for  the  farmer  to  ride  on  and  to  drive  in 
a  light  cart :  yet  it  should  be  capable  of 
supplying  the  place  of  any  of  the  others 
in  case  of  illness  or  accident,  or  when 
extra  work  is  required,  as  in  harvest  or 
seed  time.  The  larger  the  farm,  or  rather 
the  fields,  the  fewer  horses  are  required 
in  proportion  to  its  size,  because  much 
time  is  lost  in  turning  the  plough  where 
the  furrow  is  short;  and  ploughing  is 
always  the  principal  work  of  the  team. 
If  more  than  two  horses  are  required  to 
plough  the  eround,  the  soil  must  be  very 
compact  and  heavy ;  and  if  this  is  not 
compensated  by  greater  fertility,  the  ex- 
pense of  the  horses  will  much  reduce  the 
profit  of  the  farmer.  It  is  the  ciistom  in 
some  farms  for  each  ploughman  to  have 
the  charge  of  his  own  horses :  but  it  is 
far  better  to  make  the  feeding  and  clean- 
ing of  horses  the  business  of  regular  ser- 
vants, who  should  sleep  in  or  near  the 
stables,  and  rise  very  early,  so  that  the 
horses  may  be  fed  and  ready  to  go  to 
work  as  soon  as  the  ploughman  comes. 
When  a  man  has  been  eight  or  ten  hours 
holding  a  plough,  he  is  not  so  capable  of 
cleaning  and  rubbing  the  horses  as  one 
who  has  only  had  light  work  in  the  day. 
The  horse-keepers  can  prepare  manure, 
make  composts,  cut  hay  and  straw  into 
chafP  for  the  horses,  mow  tares  or  other 
green  food,  or  hoe  the  crops  in  the  season 
while  the  horses  are  at  work,  and  the  last 
thing  before  they  lie  down  at  night  should 
be  to  give  the  horses  their  proper  ration 
of  hay  and  see  that  their  beds  are  com- 
fortable and  everything  in  proper  order  in 
the  stables :  good  grooming  is  of  as  great 
use  to  a  horse  as  good  feeding,  and  with- 
out it  thejr  will  never  be  in  perfect  work- 
ing condition.  The  harness  should  always 
be  cleaned  and  oiled,  and  hung  up  in  a 
separate  place,  not,  as  is  too  commonly 
done,  hung  up  behind  the  horses  in  the 
stables.  There  should  be  no  unnecessary 
ornaments,  but  strength  and  simplicity 
should  be  studied.  The  weight  and  size 
of  the  collars  is  in  many  places  absurd : 
they  cannot  be  too  light,  provided  they 
are  of  sufficient  strength.  The  work  in 
the  field  when  the  days  are  long  should 
be  divided  so  as  to  give  the  horses  at 
least  two  hours*  rest,  during  which  they 
should  be  fed  with  bread  or  com.  Wheo 
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the  fields  are  near  the  stables,  the  horses 
may  be  brought  home,  but  a  portable 
manger  is  easily  carried  into  the  field, 
such  as  is  used  at  the  inns  on  the  roads 
where  carriers  stop  to  bait  In  winter  it 
may  be  as  well  to  finish  the  day's  work 
wi&  only  an  interval  of  half  an  hour. 
The  time  in  summer  should  be  from  5  in 
the  morning  till  10,  and  from  2  till  7  if 
the  weather  is  veij  warm,  restmg  four 
hours;  or  from  6  till  11,  and  from  1  till 
6,  resting  two  hours.  In  winter  the  time 
is  from  7  till  3,  res^g  half  an  hour  or 
an  hour  between  11  and  12.  With  good 
feeding  and  grooming  this  is  by  no  mea&s 
toohanl  work  when  the  work  requires  to 
be  carried  on  briskly.  The  heavier  and 
lighter  kind  of  work  should  be  so  ar- 
ranged that  when  horses  have  worked 
hard  for  a  day  or  two,  they  may  have 
one  or  two  days  of  lighter  work.  In  most 
parts  of  England  the  pace  of  the  horses 
and  their  daily  work  are  much  less  than 
in  Scotland :  two  horses  should  plough  an 
acre  a  day  or  more,  on  an  average,  but 
few  farmers  can  get  much  more  accom- 
plished than  three-quarters  of  an  acre,  if 
they  plough  a  good  depth  or  break  up 
clover  or  grass  lays.  In  the  light  sands 
of  Norfolk  and  Lincolnshire  they  go  over 
much  ground ;  but  there  the  furrows  are 
wide  and  shallow,  and  the  horses  might 
easily  trot  with  the  plough  if  the  plough- 
man could  keep  up  with  them.  In  Flan- 
ders such  land  is  ploughed  with  one 
horse  only,  and  the  work  is  well  done. 
There  is  yet  much  room  for  improve- 
ment in  the  use  and  management  of  the 
team  on  most  farms  in  England. 

TEAZLE  {Dipsacus  Fullonum)  is  a 

Slant  which  grows  wild  in  the  hedges, 
ut  an  improved  variety  is  '•arefully  cul- 
tivated in  those  districts  of  England 
where  cloth  is  manu&ctured.  It  is  used 
for  the  purpose  of  forming  a  species  of 
brush  with  which  the  finer  hairs  of  the 
woollen  fiibric  are  drawn  to  the  surfiaice, 
where  the  v  produce  what  is  usually  called 
the  nap  of  the  cloth.  The  teazle  has  a  fine 
hooked  awn,  which  very  readily  insinu- 
ates itself  into  the  woollen  web,  and  draws 
out  with  it  some  of  the  fine  fibres  of  the 
wool ;  these  are  afterwards  shorn  smooth, 
and  leave  the  cloth  with  the  fine  velvet-like 


nap  which  is  its  peculiar  appearance.  A 
further  account  of  the  operation  of  teaa- 
ling,  in  the  woollen  manufacture,  is  given 
in  Ure*8  *  Philosophy  of  Manufactures,' 
p.  192. 

Teazles  will  grow  in  any  soil ;  but  they 
grow  strongest  and  best  m  a  stiff  loam. 
They  require  the  soil  to  be  in  good  heart, 
and  are  supposed  to  exhaust  it  much ;  but 
no  great  portion  of  manure  is  required  to 
obtain  a  good  crop.  Like  all  the  tribe  of 
thistles,  they  grow  best  on  ground  newly 
turned  up  m>m  grass  which  has  lain  for 
some  time,  and  the  same  ground  will  not 
ag^  produce  them  of  so  good  a  quality 
till  after  a  considerable  interval.  The 
wild  teazle  which  grows  in  hedges  ap- 
pears at  first  sight  to  be  the  same  as  the 
cultivated  variety ;  but  it  is  of  no  use  to 
the  cloth-worker  from  the  weakness  of 
the  awns,  which  break  off,  instead  of 
drawing  the  wool  out  of  the  surfece  of  the 
web. 

The  growing  of  teazles  is  a  peculiar 
trade,  and  a  kind  of  speculation.  The 
teazle-grower  hires  a  piece  of  ground 
suited  to  his  purpose  from  the  farmer  for 
two  years,  and  pays  a  considerable  rent. 
If  the  ground  is  broken  up  from  grass,  it 
is  ploughed  as  deep  as  the  staple  of  the 
soil  permits,  and  as  early  as  possible,  if 
before  winter  so  much  the  better:  the 
ground  is  laid  in  narrow  stitches,  on 
which  the  seed  is  drilled  in  April,  in 
rows  from  12  to  18  Inches  apart:  mois- 
ture is  necessary  to  make  the  seed  germi- 
nate. As  soon  as  the  plants  appear,  they 
are  thinned  out,  and  the  intervals  care- 
fully hoed  and  weeded.  During  the  sum- 
mer, the  ground  is  several  times  dug,  or 
spaded,  as  it  is  called,  to  a  considerable 
aepth,  with  very  narrow  and  long  spades ; 
this  greatly'  invigorates  the  plants.  In 
November,  some  plants  may  be  trans- 
planted from  where  they  stand  too  thick, 
to  the  places  were  they  have  failed. 
They  should  stand  about  a  foot  aj»art  in 
the  rows.  During  the  ensuing  spnng,  the 
cultivation  is  repeated,  and  earth  is  (uawn 
up  to  the  plants,  but  without  burying  the 
heart.  They  soon  begin  to  push  up  their 
stems,  and  are  fit  to  be  cut  in  July,  just 
when  the  blossom  has  fallen.  As  they  do 
not  come  to  proper  maturity  at  the  sam? 
time,  several  successive  gatherings  ant 
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aottde.  The^  are  cat  -wiih  a  sharp  kpife 
About  nine  inches  below  the  head,  and 
tied  in  small  bundles  or  handfhls ;  thick 
gloTes  are  very  necessary  in  this  opera- 
tion. They  must  be  carried  under  cover 
before  night,  as  the  rains  or  heavy  dews 
would  injure  them.  When  the  sun  shines, 
they  are  exposed  to  dry  in  the  same 
manner  as  is  done  with  onion-seed,  and 
diey  are  never  packed  close  until  they  are 
perfectly  dry.  When  drying  they  are 
usually  hung  on  poles,  so  that  the  air 
may  circolate  between  the  bundles.  The 
bundles  aure  afterwards  opened,  and  the 
teazles  sorted  into  kings,  middlings,  and 
scrubs,  according  to  their  sice;  9000 
kings  or  20,000  middlings  make  a  pack. 
The  scrubs  or  refuse  are  of  little  value : 
sometimes  the  grower  places  a  certain 
number  in  a  flat  bundle  by  means  of  deft 
sticks,  in  which  die  stems  are  held  and 
the  heads  spread  out  like  a  faa.  In  this 
state  they  are  not  onlv  more  easily 
packed,  but  more  readily  nxed  to  the  cir- 
cumference of  the  drum,  on  which  they 
finrm  a  continuous  card,  which  brushes 
the  cloth  as  it  is  drawn  along  while  the 
drum  revolves. 

Teazles  are  a  very  precarious  crop; 
sometimes  they  produce  a  very  ^reat  pro- 
fit, and  at  other  times  a  serious  loss. 
Care  and  cultivation  lessen  the  chances 
•f  fidlure  greatiy:  but  the  price  also 
fluctuates  so  much  that  it  is  an  uncertain 

rulation,  resembling  in  thb  respect 
cultivation  of  hops.  Hence  it  is  un- 
dertaken by  men  who  are  prepared  for 
the  event,  and  who  make  the  profits  of 
one  year  repay  the  loss  of  another. 

Several  attempts  have  been  made  to 
substitute  artificial  teazles,  formed  of 
]MK>ks  of  very  fine  and  elastic  steel  wire ; 
and  at  one  time  there  was  so  much  ap- 
pearance of  success,  as  to  cause  the  culti- 
vation of  teades  to  be  neglected :  but  it 
was  soon  found  that  the  wires  tore  the 
fine  fibres  of  the  wool,  especially  where 
there  were  knots  in  the  thread,  whereas 
the  hooks  of  tiie  teazles  gave  way,  and 
either  bent  or  broke  off  before  the  fibre 
of  the  wool  -wss  injured.  The  card  made 
of  natural  teazles  was  found  fkr  superior 
to  tiie  artificial  substitutes,  and  for  a  time 
the  price  of  teazles  rose  to  an  extravagant 
hei^t  from  their  scarcity,  while  some 


timehefore  they  were  quite  unsaleable 
A  quantity  of  teazles  which  was  sold  at 
one  time  in  Berkshire  for  5/.,  being 
tiiought  perfectly  useless,  was  taken  into 
Gloucestershire,  and  there  produced  the 
next  year  150Z.  The  grower  was  dead, 
and  they  were  sold  by  his  executors  for 
what  they  would  fetch.  This  was  ex- 
actiy  at  a  time  when  the  artificial  cards 
were  given  up,  and  no  teazles  were  to  be 
had.  A  good  crop  of  teazles  is  about  10 
or  12  packs  on  an  acre:  this  is  some- 
times exceeded,  but  more  often  it  faik  by 
one-half,  and  a  total  failure  is  not  uncom- 
mon. The  price  may  average  six  or 
«>ven  seven  pounds  a  pack,  so  that  a  good 
crop  is  wortii  more  than  the  land  it  grew 
on.  The  expenses,  however,  are  great, 
and,  taking  idl  the  chances,  it  is  a  crop 
which,  except  in  very  j^artioular  situa- 
tions and  circumstances,  is  not  suited  to 
the  regular  &nner,  who  should  never 
speculate  to  any  extent. 

Although  teazles  are  said  to  exhaust 
the  ground  much,  yet  from  the  continual 
stimng  of  the  soil  they  render  it  very  fit 
to  grow  other  crops,  provided  a  proper 
quantity  of  manure  is  used:  tiius  very 
good  crops  of  wheat  have  been  obtained 
after  a  crop  of  teazles.  Every  piece  of  ftje 
broad-clotii  requires  from  1500  to  2000 
teazles  to  bring  out  the  proper  nap,  after 
which  they  are  useless,  the  hooks  bdng 
mostiy  broken  off  or  worn  out.  This 
causes  a  considerable  demand  for  them 
in  the  neighbourhood  of  cloth  manu&c- 
tories,  as  in  Wilts,  Gloucestershire,  and 
Somersetshire.  In  the  new  tariff  the  duty 
is  3^.  per  thousand,  whether  from  for^ga 
countries  or  British  possessions. 

THATCH  is  a  covering  of  straw, 
rushes,  or  reeds,  as  a  substitute  for  tiles 
or  slates,  for  houses,  bams,  and  principally 
for  sheds  for  cattle.  The  increase  of 
agricultural  produce  on  a  farm  makes  the 
stacking  of  com  out-of-doors  a  matter  of 
necessity  as  well  as  convenience.  The 
temporary  thatching  of  these  stacks,  as 
well  as  of  hay-ricks,  has  made  it  neces- 
sary that  some  of  the  regular  servants  of 
the  farm  should  be  capable  of  thatching 
in  a  neat  and  substantial  manner,  that 
there  may  be  no  delay  from  want  of  a  re- 
gular thatcher.   We  will  first  describe  the 
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mode  of  thatching  hay-rides  and  com- 
ataeks,  as  the  simplest. 

The  rick  or  stack  having  been  Amned 
iBto  a  proper  sluuie,  either  with  a  roof 
planting  from  a  ridge,  or  conical,  and  end- 
ing in  a  ceixtrel  point,  1^  straw  ispr^^red 
by  moistoiing  it,  liiat  it  may  more  easily 
head  widuxtt  braalmig.  It  is  then  forked 
B^  in  a  loose  heap,  Sie  straws  lying  in 
every  direction,  cuid  somewhat  matted. 
PortiGDS  are  now  drawn  out  fit>m  ^s 
hesp  in  handMs,  which  lays  the  straws 
i^ain  in  a  more  parallel  order :  these  are 
placed  in  a  forked  stick,  which  will  hold 
fie^wral  of  these  bandies  or  handfols,  and 
are  thus  carried  to  the  thatdier  <m  the 
top  of  the  rick  or  stack.  He  seizes  a 
haud^il,  and  bending  one  end  into  a  kind 
of  noose,  he  inserts  this  into  the  hay  or 
straw  near  the  bottom  of  tbe  roof,  at  one 
end  if  it  be  a  square  roof,  or  at  any  con- 
Tenient  part  if  it  be  a  round  one.  He 
presses  cbwn  the  straw  ^which.  he  has  thus 
inserted  to  about  half  its  length,  in  order 
to  form  the  eaves,  which  extend  a  little 
beyond  the  lower  part  of  the  roof.  When 
he  has  thus  laid  several  handf\ds  side  by 
-s^e  80  as  to  cover  about  a  yard  in  width, 
tint  is,  as  far  as  he  can  conveniently  reach 
widiout  moving  his  ladder,  he  begins  an- 
ottier  row  a  little  above  the  place  where 
lie  b^un,  so  that  the  lower  end  of  the 
straw  now  inserted  may  cover  the  upper 
^trt  of  the  first  row,  as  Idles  do  each  oUier. 
Thus  he  proceeds  upwards  till  he  comes 
to  the  upper  ridge  of  the  root,  or  to  the 
pomt  of  the  cone  in  a  round  stack.  In 
tlie  latter  case  ^be  covering  diminishes  to 
m  point,  so  as  to  form  a  triangle.  The 
ladder  is  now  shifted  a  yard  to  one  side, 
aod  the  same  operation  is  performed,  care 
being  taken  that  each  fyesh  handfbl  put 
OB  shall  be  interwoven  with  that  which 
lies  beaide  it,  so  tiiat  no  water  can  pos- 
sibly pass  between  them.  Thus  the  work 
proceeds  till  tiie  roof  is  completed,  and  it 
-  only  remains  to  secure  tbe  upper  ridge  in 
a  square  stadk,  or  the  point  of  ^e  cone  in 
a  round  one.  In  the  m^  case  die  highest 
layer  of  straw  is  made  to  extend  b^ond 
&e  ridge  on  both  sides,  and  the  ends  are 
brou^t  together  and  stand  up  Hkc  the 
brisdes  on  a  hog.  A  rope  of  straw  has 
been  prepared,  and  many  small  rods, 
two  ieet  long,  and  cut  sharp  at  the 


point :  these  are  inserted  just  below  Ae 
ridge,  in  a  line  with  it,  and  about  a  foot 
s^ATt;  ome  end  of  the  straw  rope  is  in- 
serted into  ^e  stack,  and  twisted  fimdy 
round  the  projecting  end  of  the  first  rod ; 
it  is  then  wound  once  round  the  next  rod, 
and  so  on  the  whole  length  of  the  ridge : 
this  is  done  on  both  sides.  The  straws 
whidi  form  the  ridge  are  now  cut  with 
shears  horizontally,  to  give  it  a  neat 
finish,  and  at  each  end  a  kind  of  orna- 
ment is  usually  made  by  winding  a  straw 
Tope  round  a  handfal  of  the  projecting 
straw,  forming  a  kind  of  knot  or  haw, 
accordii^  to  the  taste  of  the  thatcher. 
Rods  and  straw  ropes  twisted  round  them 
are  inserted  near  the  edge  of  the  slanting 
side  and  all  along  the  eaves,  which  pre- 
vent the  wind  from  blowing  off  the 
thatch. 

The  only  difference  in  the  thatch  of  a 
round  rick  is,  that  it  is  brou^t  to  one 
point,  where  it  is  tied  widi  straw  rope 
wound  roimd  it,  and  formed  into  a  kind 
of  bow ;  the  rods  are  inserted  a  little  be- 
low in  a  circle,  and  a  straw  rope  twisted 
round  them,  and  likewise  around  the  <ar- 
cular  eaves.  Barley  is  generally  put 
into  square  stacks,  and  wheat  in  round 
ones.  When  the  outside  is  neatly  trim- 
med and  cut  smooth,  so  that  no  birds  can 
lodge  in  it,  wheat  may  be  kept  for  years, 
witibout  danger  of  injury  or  loss,  much 
better  than  in  a  bam,  or  even  in  a  gra- 
nary. 

In  thatching  sheds  and  buildings  which 
are  to  last  many  years,  the  straw  is  pre- 
pared in  the  same  manner,  but  the  ends 
of  the  handfuls,  as  they  are  put  on  a 
lathed  roof,  are  kept  down  by  means  of 
long  rods,  which  are  tied  to  Ae  laths  of 
the  roof  by  means  of  strong  tar  twine.  A 
much  dicker  coat  of  straw  is  put  on ;  and 
rye-straw,  whidi  has  a  solid  stem,  is  pre- 
ferred, OS  more  lasting,  and  less  liable  to 
be  filled  with  water  tiian  hollow  straw. 
Instead  of  straw  ropnes,  split  willow  is 
used,  and  the  rods  which  are  inserted  are 
much  n«u^r  each  other 'and  more  care- 
fully secured.  As  tiiis  kind  of  thatching 
is  a  peculiar  trade,  it  requires  a  regular 
apprentice^ip  to  be  master  of  it.  Hie 
thatching  of  temporary  ricks  may  be  done 
from  mere  description,  and  a  very  Kttle 
practice  will  enable  any  <me  to  prottd 
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lus  Stacks  sufficiently  by  a  thatched  co- 
Tering. 

Thatching  is  usually  paid  by  the  square 
of  100  square  feet  The  thateher  takes  a 
line  and  throws  it  over  the  stack ;  if  it  is 
square,  the  ends  are  pushed  unider  the 
eayes  on  each  side,  to  allow  for  the  trim- 
mine,  &C.,  and  tins  length  is  multiplied 
by  the  length  of  the  eaves,  with  the  same 
aUowanoe  at  the  ends.  The  price  varies 
£rom  28,  to  7«.  or  8«.  per  square,  according 
to  the  work.  Round  stacks  are  measured 
by  taking  the  circumference  at  the  eaves, 
multipli^  by  one-third  of  the  slant  of 
the  cone,  witn  a  similar  allowance. 

THISTLE.  The  thistle,  with  its  strong 
prickly  leaves  and  stem,  establishes  itself 
m  the  meadows  and  corn-fields,  when  it 
is  not  very  carefully  eradicated,  and  occu- 

?ie8  the  place  of  more  useful  plants, 
'here  are  many  varieties  of  the  thistle, 
some  of  which  are  not  destitute  of  ele- 
gance when  in  full  blossom.  Considered 
as  a  weed  in  our  fields,  our  principal  ob- 
ject is  to  eradicate  it,  which,  in  conse- 
quence of  the  ready  dispersion  of  the 
seeds  by  the  wind,  is  not  easily  done,  as 
a  slovenly  farmer  may  seed  the  whole 
country  around;  and  where  the  thistles 
are  not  eradicated  from  the  hedges  and 
sides  of  the  roads  and  paths,  it  is  impos- 
sible to  destroy  them  entirely :  wherever 
the  soil  is  newly  turned  up,  especially 
when  it  is  of  a  nature  where  wheat  will 
grow  well,  thistles  invariably  arise :  hence 
the  saying  of  the  blind  man  in  choosing 
laud,  *  Tie  me  to  a  thistie.' 

Those  crops  which  are  usually  hoed 
can  readily  be  cleared  of  thisdes;  but 
where  the  seed  is  sown  broadcast,  the  la- 
bour of  weeding  them  out  is  much  greater. 
If  they  are  not  extracted  with  the  root, 
they  will  soon  grow  again  with  redoubled 
vigour.  In  a  moist  season  they  may  be 
pmled  up  by  means  of  a  wooden  or  iron 
forceps,  which  grasps  them  strongly  near 
the  crown  of  the  root,  and,  as  it  has  a  pro- 
jection which  serves  as  a  fUlcrum,  a 
pressure  on  the  handles  draws  the  root 
out  when  they  are  brought  together. 
When  a  field  has  been  long  infested  with 
thisties,  the  best  way  of  clearing  it  is  to 
watch  when  the  thistle  is  in  full  bloom 
and  the  seed  is  just  forming ;  if  it  be  then 


cut  off  at  the  root,  it  will  die.  Thus  in 
two  years  a  field  may  be  entirely  cleared 
of  thisdes. 

It  is  chiefiy  in  arable  land  that  dusdes 
are  most  troublesome.  In  pastures  it  is 
sufficient  to  eradicate  them  once,  and  to 
permit  none  to  grow  along  the  hedges 
and  ditches.  The  seed  does  not  readily 
vesetate,  unless  it  finds  a  loose  soil; 
and  little  birds  are  so  fond  of  it,  that 
they  will  leave  none  that  is  not  co- 
vered with  earth,  especially  in  the  begin- 
ning of  winter.  In  some  countries  there 
are  penalties  inflicted  on  those  who  allow 
thisdes  to  remain  in  their  hedges  or  along 
the  high  road  which  borders  their  land; 
and  a  man  may  complain  to  a  magistrate 
of  a  neighbour  who  will  not  destroy  the 
diisdes  on  his  land,  when  the  delinquent 
will  be  admonished  or  fined,  as  the  case 
may  require.  Such  a  law  would  be  v«ry 
advantageous  in  many  parts  of  the  coun- 
try, where  no  attention  is  ever  paid  to  the 
weeds  which  grow  in  the  hedges  or  in 
waste  spots. 

THRASHING.  The  separation  of 
the  grain  from  the  ear  in  corn  has  always 
been  one  of  the  most  laborious  operations 
on  a  faim.  Where  the  quantity  grown 
is  merely  sufficient  to  supply  food  for  the 
cultivators  of  the  soil,  die  simplest  me- 
thods answer  the  purpose  sufficiendy. 
The  com  taken  by  handfuls  may  be 
beaten  on  a  piece  of  wood  or  a  table,  and 
by  repeatedly  turning  the  straw  the 
whole  of  the  grain  may  be  readily  beaten 
out  This  mode  of  thrashing  is  still 
adopted  in  order  to  obtain  the  finest  and 
ripest  grains  for  seed ;  but  then  the  straw 
is  afterwards  thrashed  over  again  with 
the  flail,  which  is  the  instrument  most 
generally  adopted  for  thrashing  com. 
It  is  needless  to  describe  this  instrument, 
which  is  so  generally  known.  It  re- 
quires some  practice  to  use  it  effectually 
and  to  avoid  accidents  to  the  thrasher 
himself  or  the  bystanders.  The  flail 
being  swung  round  the  head,  the  beating 
part  of  it  is  made  to  fall  horizontally  on 
the  straw  which  is  spread  on  the  thrash- 
ing-floor ;  and,  by  inserting  this  part  oo- 
casionally  under  the  straw,  it  is  turned 
over  and  a  fresh  portion  is  brought  up  to 
be  beaten.    This  is  done  without  losing 
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the  stroke  or  time  when  several  men  are 
thrashing  together.  If  it  were  not  that 
thrashing  is  mostly  done  in  winter,  when 
no  out-door  work  could  well  be  done,  few 
labourers  would  submit  to  its  toil ;  and  it 
is  very  difficult  to  ensure  the  entire  sepa- 
ration of  the  grain  without  great  vigilance 
and  attention  on  the  part  oi  the  master  or 
overseer.  If  the  labour  is  paid  by  the 
day,  much  time  is  usually  lost ;  and  if  it 
be  by  the  quantity  of  grain  thrashed  or 
by  me  number  of  sheaves,  there  is  a 
great  temptation  for  the  men  to  hurry 
over  the  work,  as  more  grain  is  thrashed 
out  at  first  when  the  ears  are  full  than 
afterwards. 

Where  the  com  is  thrashed  out  imme- 
diately after  harvest,  to  be  put  into  a 
granary,  as  is  the  case  in  those  countries 
where  extensive  tracts  of  rich  land  are 
sown  with  com  two  or  three  times  wiAout 
mnch  tillage  or  manuring,  and  then  left 
to  be  recruited  by  several  years*  rest 
and  pasture,  the  most  common  practice  is 
to  level  a  portion  of  a  field,  and  laying 
the  com  in  the  straw  in  a  large  circle,  to 
drive  oxen  and  horses  over  it  till  it  is  all 
trodden  out  This  is  the  method  alluded 
to  in  Scripture,  and  can  only  take  place 
nrhere  the  climate  is  serene  and  dry.  Till 
ingenuity  had  produced  machines  to  su- 
persede ibe  fiai),  this  was  the  only  instru- 
ment in  use.  The  first  idea  of  a  machine 
for  thrashing  was  that  of  imitating  the 
motion  of  the  flail,  but  so  much  depends 
on  the  eye  of  the  thrasher,  that  no  me- 
chanism could  well  imitate  the  motion  of 
his  arms.  This  was  consequently  given 
up,  and  an  imitation  of  the  rubbing  of 
the  grains  from  the  ears  between  the 
hands,  combined  with  the  beaters  of  a 
flax-dressing-machine,  gradually  pro- 
duced the  present  improved  thrashing- 
machine. 

Without  a  figure  it  would  be  difficult 
to  describe  the  difierent  parts  and  motions 
of  a  thrashing-machine.  They  are  how- 
ever now  so  common,  that  it  will  suffice 
to  give  the  general  principal  of  action, 
and  to  mention  some  of  the  latest  im- 
provements in  it.  A  rapid  motion  is 
given  to  a  hollow  cylinder  round  a  hori- 
zontal axis;  on  the  outer  surface  there 
are  projecting  ribs  parallel  to  the  axis  at 
equal   distances  firom  each   other;    the 


width  of  these  is  from  two  to  six  inches. 
Around  half  the  cylinder  is  a  case  the 
inner  surface  of  which  is  lined  with 
plates  of  cast-iron  grooved  in  the  direc- 
tion of  the  axis.  The  ribs  or  beaters 
come  quite  close  to  these  grooves,  so  that 
an  ear  of  wheat  or  other  com  cannot  well 
pass  between  them  without  being  flat- 
tened. The  sheaves  of  com,  having  been 
untied,  are  spread  on  a  slanting  table, 
and  in  some  machines  are  drawn  in 
between  two  iron  rollers,  of  which  one  is 
plain  and  the  other  fluted.  The  motion 
of  these  rollers  is  slow,  while  that  of  the 
cylinder  or  drum  is  very  rapid.  The 
beaters  act  on  the  straw  as  it  comes 
through  the  rollers,  and  beat  out  most  of 
the  com ;  but  what  remains  is  carried  in 
between  the  beaters  and  the  fluted  case, 
and  when  it  has  made  half  a  revolution 
all  the  grain  has  been  beaten  and  mbbed 
out.  It  fidls  on  a  sieve,  which  lets  the 
grain  through,  but  retains  the  straw, 
which  is  raked  off  by  hand  or  by  cii> 
cular  rakes  moved  by  the  machinery. 
Some  of  the  best  implement-makers  m 
England  have  found  the  two  rollers  su- 
perfluous, and  have  accordingly  dispensed 
with  them.  The  straw  is  at  once  sub- 
jected to  the  beaters,  and  the  machine 
may  be  fed  more  or  less  rapidly  accord- 
ing to  circumstances.  It  requires  a  little 
more  attention  in  the  person  who  feeds 
the  machine,  but  more  work  is  done  and 
some  power  saved.  The  great  perfection 
of  a  thrashing-machine  is  to  mb  out 
every  grain  and  to  break  the  straw  as 
little  as  possible ;  the  larger  Ae  scale  of 
the  machine  the  better  it  does  this. 
Hand-machines  have  been  made  on  the 
same  principle,  but  they  do  not  effect 
any  saving  in  the  expense,  requiring 
many  men  to  produce  the  effect  of  one 
horse.  The  great  advantage  of  hand- 
machines  is  that  men  and  women  can  be 
employed  to  thrash  who  could  not  use 
the  flail  skilfully.  ^  Movable  thrashing- 
machines  are  very  generally  in  use  in 
England  where  farms  are  small.  They 
are  often  the  property  of  an  industrious 
labourer  or  mechanic,  who  undertakes  to 
superintend  the  work,  the  farmer  finding 
horses  and  men.  Thus  he  goes  from 
farm  to  &rm  and  earns  his  livelihood 
from  a  small  capital  laid  out  in  the  por- 
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of  a  machiiie.  The  prioe  of 
tfansiuDg  in  this  way  is  about  half  of 
wlkat  is  usually  piud  for  thraslung  with 
the  flail ;  it  is  more  rapidly  done,  there 
b  less  chanee  of  pilfering,  and  feirer 
gimins  remain  in  the  straw. 

On  Tery  large  farms  it  has  been  found 
economical  to  erect  a  steam-engine  to 
work  the  thrashing-machine,  cha£cutter, 
and  other  domestic  implements.  Where 
«oals  are  cheap  there  is  a  great  savinp^. 
A  steam-engine  coets  little  to  keep  it  m 
Older.  When  not  working,  the  interest 
on  the  original  price  is  the  only  loss, 
whereas  horses  must  be  fed  whether  they 
work  or  not  The  price  of  steam-engines 
is  so  much  reduced  and  their  oonstmo- 
tioB  so  simplified,  that  they  will  probably 
•oon  form  an  essential  part  of  the  in^e- 
ments  on  every  farm. 

There  are  some  thrashing-mftehiaes  on 
a  new  principle  which  are  said  to  work 
w^L  The  arum  is  famished  with  rows 
of  spikes,  and  similar  spikes  are  fixed 
Into  the  cover,  which  work  in  the  inter- 
vals between  the  first  The  com  in  the 
straw  is  drawn  in  by  tiie  spikes  on  the 
dfum.  which  revolves  rapidly,  and  the 
ears  being  beaten  in  all  directions  by  the 
fixed  and  the  revolving  spikes,  the  grain 
fklls  out  of  the  ear  and  is  collect  b^ow. 
Sttofa  a  machine  was  exhibited  at  the 
Agnoultaral  Meeting  at  Cambridge  in 
1840,  but  it  seemed  to  break  the  strttw 
more,  and  to  be  more  apt^  to  clog,  than 
the  machines  in  general  use.  These 
will  no  doubt  be  made  gradually  simpler 
and  cheaper,  till  they  entirely  supersede 
tiie  flail,  even  in  very  small  fiums. 

TILLAGE,  ^plied  to  arable  land,  is 
the  stirring  and  preparing  the  surface  of 
the  soil,  so  as  to  render  it  fit  for  the  vege- 
tation of  the  seeds  committed  to  it:  its 
dtigect  also  is  the  destrucdon  of  noxious 
weeds. 

The  whole  art  of  cultivation  consists 
in  tillage  and  manuring,  and  ^  profit 
of  the  husbandman  depends  on  the 
perfection  of  the  tillage  and  the  economy 
of  labour  in  producing  the  efiect  A 
defect  in  tillage  will  cause  a  great  defi- 
ciency in  the  CTops  in  ordinary  years. 
To  ensure  good  crops,  the  soil  should  be 
in  mwh  a  state  that  the  rains  and  dews 


may    readily    be    diffused    throg^   it, 
without  giving  it  a  wet  appearance,  or 
evaporating   too   rapidly.      It    reqnires 
great  knowledge  and  experience  to  give 
any  particular  soil  the  exact  portion  oS 
tillage  which  is  suited  to  it      A  fiae 
garden-tilth,  as  it  is  called,  is  the  mstt 
perfect  for  lieht  soils  which  have  beeo 
long  cultivated  and  manured ;  when  they 
can  be  brought  to  snch  a  state  that  after 
C(MitiBued  rains  the  surfiice  dries  withoit 
fonniBg  a  crust,  and  cmmblea  of  its  own 
accord,  the  tillage  has  been  good;  sod 
the  deeper  this  soil  is  sdrred,  the  msie 
it  will  produce :  but  where  day  abounds 
in  the  soil,  which  in  dry  weather  can  k 
readily  pulverised  by  crushing  the  dry 
dods,  aiui  be  reduced  to  the  fiaeat  powdo; 
too  BMich  tillage  may  do  more  harm  tins 
good.    The  &e  clay  is  soon  oonverted 
into  mud  at  the  surface  by  the  least  itiB, 
because  it  is  not  sufficiently  porous  t»  kt 
the  water  through  it;  it  dries  into  a  hsrd 
crust,  which   efiectuaUy   precludes  ^ 
access  of  air,  and  consequently  stops  ikt 
vegetation  of  the  seed.     It   is  only  lij 
abundant  manuring  with  oiganie  matter, 
especially  of  animal   origin,    that   thii 
natural  tendency  in  clays  to  cohere  on 
be  overcome;  and  until  this  is  e€foaid 
it  is  best  to  stir  clay  soils  as  de^  as  mi- 
sible  by  means  of  subsoiUplowghs,  Mt 
they  should  not  be  pulveris^  so  that  tk 
water   cannot   run  down    between  tie 
lumps  and  dods,  and  especially  the  sk- 
feee  should  be  left  in  such   a  state  </ 
ron^|hne6s  that  heavy  rains  cannot  cover 
it  with  a  coat  of  mud.    The  clods  whid 
are  left  on  the  sarfi»ce  imbibe  the  moislore 
more  gradually,  and  in  drying  £idl  to 
pieces,  by  which  the  young  plants  are 
invigorated,  and,  as  it  were,  moulded  up. 
TMb  is  particulariy  the  case  in  wintff 
after  a  frost,  as  all  clay-land  farmers  an 
well  aware.    It  is  very  easily  asoertaioed 
whether  a  soil  will  bear  much  ^lage  «r 
not    It  is  only  necessary  to  try  some  d 
it  in  a  large  pot  or  box;  make  the  suftoe 
very  fine  by  breaking  the  dods,  tba 
water  it  abundantly,  and  let  it  dry  b  tk 
sun ;  if  a  crust  is  formed  in  drying,  t^ 
soil  will  not  bear  too  much    harrowii^ 
and  pulverising,  and  should  be  left  ia  i 
moderately  rough  state  after  sowii^tf 
drilling  the  seed ;  but  1^  aifter  it  dntft 
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the  surfiuse  is  loose  and  porous,  then  the 
finer  the  tillage  the  better  the  seed  will 
vegetate.  The  whole  depends  on  the 
T^dj  admission  of  air  or  its  exclusion. 
When  grass-seeds  are  sown,  the  surface 
{^oold  be  well  pulverised;  but  this  cannot 
be  safely  done  if  the  soil  is  apt  to  nm 
together  when  much  rain  falls  soon  after 
the  seed  is  sown.  Some  plants,  like 
beans,  will  force  their  way  through  a 
Tery  hard  snr&ce ;  but  small  seeds  are 
too  weak  to  do  so,  and  their  growth  is 
entirely  stopped  by  the  least  crust  on  the 
snrfhce.  [Besides  the  preparatory  tillage 
of  the  soil  before  sowing  the  seed,  there 
is  a  great  advantage  in  &e  stirring  of  it 
as  the  plants  are  growing.  On  £is  de- 
pends all  the  merit  of  the  row  culture  for 
every  kind  of  plant,  especially  those 
which  have  esculent  roots  or  extensive 
foliage,  and  wfech  are  chiefly  cultivated 
for  tibe  sustenance  of  cattle.  The  efiect 
of  deep  tillage  is  here  most  remarkable. 
If  TOWS  of  turnips  or  cabbages  be  sown 
at  such  a  distance  that  a  small  plough  or 
other  stirring  implement  can  be  used 
between  them,  and  the  intervals  be  stirred 
more  or  less,  and  at  different  depths,  it 
will  be  found  that  the  deeper  and  more 
i^fequent  the  tilla^,  until  the  foliage 
eovers  the  whole  interval  or  the  bulbs 
'swell  to  a  great  size,  the  heavier  and 
more  abundant  the  produce  wjU  be.  It 
is  worth  while  to  try  the  experiment: — 
'  Sow  Swedish  turnips  or  mangel-wurzel 
in  rows  three  f5eet  apart :  let  some  of  the 
rows  be  merely  kept  clear  of  weeds  by 
siir&ce-hoeing,  and  the  plants  be  thinned 
out  to  the  distance  of  a  foot  apart :  let 
other  intervals  be  stirred  to  different 
depths;  some  three  inches,  some  six 
inches,  and  some  nine  inches  or  more. 
The  result  will  be,  that  the  first  rows 
will  appear  to  have  been  sown  much  too 
&r  from  eath  other,  not  half  the  ground 
being  covered  with  the  foliage  of  the 
^ants ;  the  others  will  be  covered  more 
and  more  as  th«  tillage  has  been  deeper, 
and  the  last  will  completely  cover  the 
whole  intervals.  The  roots  or  bulbs  will 
be  in  exact  proportion  to  the  richness  of 
the  foliage,  and  the  weight  of  the  deeply 
tilled  rows  will  far  exceed  that  of  any  of 
the  others,  while  the  first  will,  by  com- 
parison, appear  a  poor  and  scan^  crop, 


however  clear  of  weeds  the  sur&oe  lat^ 
have  been  kept.  The  soil  best  suited  for 
this  experiment  is  a  good  li^ht  loam  on 
a  dry  or  well-drained  subsoil ;  for  stag- 
nant moisture  under  any  soil  will  chul 
the  fibres  and  dieck  the  growth  <^  tiie 
plants,  however  dry  the  sur&ce  migr  be. 
It  was  this  which  led  Tull,  the  &ther  cf 
drill  husbandry,  to  the  conclusion  that 
tillage  was  all  that  tiie  soil  required  to 
maintain  perpetual  fertility.  He  carried 
his  conclusion  too  &r ;  but  we  shall  not 
be  wide  of  the  truth  if  we  assert  that  with 
proper  tillage  the  soil  will  be  gradually 
improved,  and  a  much  smaller  quantity 
of  manure  occasionally  added  to  recnut 
the  waste  produced  by  v^setation  will 
render  the  soil  mack  more  rcrtile  than  it 
would  be  with  more  manure  and  less 
tillage ;  and  as  tillage  can  be  increased 
by  mechanical  contrivances  where  1a- 
bonrers  are  scarce,  whereas  the  supply  of 
manure  must  generally  be  limited,  it 
follows  that,  as  a  general  rule,  the  land 
should  be  well  and  deeply  tilled,  dne 
attention  being  paid  to  the  nature  of  the 
soil  and  its  prc^rty  of  retaining  or 
transmitting  moisture.  Very  loose  sands 
should  not  be  mnch  stirred  until  they  are 
consolidated  by  the  admixture  of  man, 
clay,  chalk,  or  well-rotten  ^ung;  but  in 
all  cases  the  manure  should  be  mixed 
as  intimately  as  po^ible  with  the  soil, 
and  as  deep  as  the  tillage  has  gone,  not 
induding  the  stirring  of  the  subsoil ;  for 
the  roots  will  always  p^ietrate  thus  fiff, 
and  find  the  nourishment  which  th^ 
require.  Those  ^dants  which  throw  oat 
rr>ots  from  the  ^bottom  of  the  stem,  as 
wheat,  barley,  and  oats,  require  the  sur- 
face to  be  most  pulverised  and  enriched 
to  allow  these  roots  to  spread ;  a  spring 
tillage  is  therefore  hig^y  advantageous, 
which  can  only  be  given  when  the  seed 
has  been  deposited  in  rows  by  drilling  or 
in  patches  by  dibbling.  This  last  me^od 
is  round  to  give  much  finer  crops,  from 
the  circumstance  that  the  hoe  not  only 
loosens  the  earth  between  the  rows,  but 
also  between  the  different  patches  of  the 
growing  com,  by  which  tiie  coronal 
roots  are  strengthened  and  the  tUleria^ 
of  the  stems  so  much  encouraged,  that  i- 
IF  not  uncommon  to  see  twenty,  thii^ 
or  more  strong  stems  all  beajring  fine 
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mn  arisixig  from  one  toft  of  plants,  the 
produce  of  one  or  more  sec^  whose 
Tooti  are  miutted  tog^er  and  send  oat 
Sbres  in  every  direction.  The  crowding 
of  several  plants  does  not  prevent  their 
growth,  provided  the  fibres  can  spread 
arooud  in  a  rich  mellow  soil,  well  pul- 
verised and  admitting  the  air  and  mois- 
ture r»»iily. 

As  a  perfect  tillage  requires  much 
labour  and  minute  attention,  and  in  many 
situations  where  the  farms  are  large 
labourers  cannot  be  procured  at  moderate 
wages,  nor  can  they  always  be  depended 
upon  to  perform  the  work  with  sufficient 
care,  mechanical  ingenuity  has  been  taxed 
to  invent  implements  of  tillage  by  which 
it  may  be  more  perfectly  accomplished, 
and  at  a  smaller  expense,  by  using  the 
power  of  horses  instead  of  that  of  men, 
and  maidng  implements  which  will  till  a 
oonsiderable  breadth  at  once,  and  thus 
save  time. 

Tie  old  plough,  and  which,  however  it 
may  be  improvai,  still  acts  on  the  same 
principle  of  turning  up  a  fresh  portion  of 
the  soil,  burying  that  which  has  for  some 
time  been  at  the  sur&ce,  will  probably 
always  continue  to  be  the  chief  implement 
of  tillage ;  but  the  minuter  operations, 
which  are  taken  from  garden  culture, 
require  particular  contrivances  to  effect 
them  by  instruments.  The  harrows  are 
but  an  imperfect  substitute  for  the  garden 
ndce,  and  do  not  stir  the  soil  to  a  sufficient 
depth.  Other  implements  have  therefore 
been  invented,  wmch  by  means  of  wheels 
can  be  regulated  so  as  to  act  at  a  greater 
or  less  depth.  These  have  received  the 
different  names  of  scarifiers,  grubbers, 
cats*-claws,  or  cultivators,  according  to 
the  fiincy  of  the  inventors.  Many  of 
these  answer  the  purpose  well,  and  save 
labour.  They  can  be  used  in  all  direc- 
tions so  as  to  pulverise  the  soil  to  any 
degree.  Heavy  rollers  with  and  without 
spmes  around  them  are  used  when  many 
clods  require  breaking;  and,  although 
not  yet  adopted  in  this  countiy,  the  Bel- 
^an  traineau,  a  strong  fhime  of  wood 
boarded  over,  and  loaded  with  weights  if 
required,  is  a  most  effectual  instrument 
in  levelling  the  surfEU^e  and  crushing 
clods,  without  pressing  them  into  the  soil, 
as  the  roller  frequentiy  does. 


It  would  be  endless  to  enumerate  aU 
the  implements  of  tillage  which  are  duly 
invented ;  some  of  the  most  useful  haie 
been  already  described.  [Arabls  Land; 
Plough.]  As  the  cultivation  of  the  soil 
approaches  more  to  that  of  the  garden, 
more  perfect  instruments  will  be  used; 
such  as  can  be  directed  with  great  accu- 
racy between  parallel  rows  of  growing 
^ants  without  danger  of  injaring  them 
When  the  width  of  the  stetches  or  bei 
accurately  corresponds  with  the  widd 
of  the  instrument,  so  that  the  wheek 
will  run  in  the  intervals  and  the  horsef 
step  in  the  same,  the  soil  may  be  tilled 
perfectiy,  although  the  rows  of  plans 
have  but  a  small  interval  between  them: 
and  the  largest  field  will  thus  preset 
to  the  eye  extended  seed-beds  or  equal 
rows  of  growing  plants,  as  we  are  accos- 
tomed  to  see  in  a  kitchen-garden.  Tbe 
result  will  be  the  same  as  when  for  the 
sake  of  experiment  we  sow  the  commou 
pains  and  leguminous  plants  of  the  fields 
m  a  plot  of  garden-ground :  in  such  case 
the  produce  is  so  far  greater,  that  it  qvait 
baffles  our  calculation  when  extended  to 
a  large  surface,  and  hence  the  iucrediUe 
results  which  we  continually  meet  witk 
in  the  reports  of  experiments  on  some 
new  produce  lately  introduced:  every- 
thing is  on  a  magnified  scale,  owing  t» 
superior  tillage.  No  doubt  many  &<lt 
possessed  of  fertile  soils  might,  by  attoi* 
tive  tillage,  be  made  as  productive  as  tlie 
best  garden-ground.  The  Chinese  have, 
as  we  are  told,  already  accomplished  diis 
by  their  incredible  numbers  and  inde&fi- 
gable  labour ;  but  science  and  mechanical 
contrivance  are  a  substitute  for  millioos 
of  labourers  when  judiciously  applied— i^ 
our  manu&ctures  fully  prove.  The  sanv 
ingenuit  V  applied  to  tillage  might  increase 
the  produce  of  the  eartii,  if  not  indefi- 
nitely, at  least  &i  beyond  what  we  maj 
now  suspect 

In  the  early  ages  of  agriculture  tilla^ 
was  almost  confined  to  the  ploughing  o^ 
fiillows  to  clean  the  land,  which  was  t«7 
imperfecdy  executed,  and  in  ploagfain^ 
the  stubble  of  one  crop  to  prepare  for  tk 
seed  of  another,  as  long  as  the  land  wooM 
give  a  return  for  the  labour.  The  ide» 
of  tillage  for  the  sake  of  a  permaneit 
improvement  of  the  soil  was  only  enter 
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taiued  by  a  few  men  who  reflected,  and 
that  of  encouraging  the  vegetation  while 
the  crop  was  growing  was  not  even 
thought  of.  The  plough  to  stir,  and  the 
harrows  to  cover  the  seed,  were  the  only 
instruments  in  use,  and  they  were  very 
rude  of  their  kind.  A  return  of  three  or 
£}ur  times  the  seed  sqwu  satisfied  the 
&rmer  and  the  landlord;  and  yet  the 
first  was  hardly  repaid  for  his  toil,  and 
the  landlord  received  for  rent  what  now 
"would  scarcely  satisfy  the  tithe-owner. 
The  present  state  of  agriculture  may  be 
contrasted  with  this,  and  perhaps  here- 
after the  comparison  may  be  as  disad- 
vantageous to  us  as  it  now  appears  in  our 
fevour  when  we  look  back  a  few  cen- 
turies. 

TIMOTHY-GRASS,  so  caUed  from  a 
]>erson  of  that  name  who  successfully /cul- 
tivated it  in  North  America,  where  it 
seems  to  grow  more  luxuriantly  than  any 
other  kind  of  grass.  Its  botanical  name 
is  Phleum  pratense,  and  its  common 
English  name  is  Meadow  Cafs^ail  Grass. 
It  has  been  highly  extolled  by  many 
agriculturists  for  &e  profusion  of  hay 
wiiich  it  makes,  and  also  for  its  rapid 
growth  when  depastured.  It  is  but  a 
coarse  grass  when  allowed  to  stand  till  it 
is  fit  for  hay ;  and  in  rainy  weather  it  so 
readily  imbibes  moisture,  that  the  harvest 
is  very  precarious.  This  is  a  principal 
reason  why  its  cultivation  has  not  been 
much  extended  in  England.  It  is  said 
to  ^ve  a  very  sweet  and  early  herbage 
for  sheep  in  spring,  and,  mixed  with 
other  grasses,  may  be  very  useful  in  lay- 
ingdown  land  to  pasture  for  a  few  years. 

The  soil  which  suits  timothy-grass  best 
is  a  good  moist  and  rather  stiff  loam. 
On  gravel  or  chalk  it  soon  dies  off.  It  is 
scarcely  to  be  recommended  without  a 
mixture  of  other  grasses,  although  very 
heavy  crops  of  it  hj&ve  been  grown ;  and 
from  its  strong  stem,  when  full  grown,  it 
should  always  be  fed  off  when  young,  or 
cut  for  soiling  horses  and  catde  before  the 
stem  has  acquired  its  full  growth.  That 
it  is  not  a  grass  naturally  suited  to  the 
cliioate  of  Great  Britain  appears  from  its 
•not  being  generally  found  in  the  best 
natural  pastures,  in  rich  land  which  is 
tired  of  clover  it  may  form  a  very  good 


substitute,  to  cut  up  green  and  depasture 
afterwards.  The  experiments  which  have 
been  made  with  timothy-grass  are  not 
sufficiently  satisfactory  to  form  a  decided 
opinion  of  its  real  merits,  and  it  well 
deserves  the  attention  of  experimental 
agriculturists. 

TOBACCO.— The  cultivation  of  to- 
bacco is  most  extensively  carried  on  in 
the  United  States  of  North  America.  It 
requires  considerable  heat  to  come  to 
perfection;  but  with  care  and  attention, 
and  by  treating  it  as  an  exotic,  it  may 
be  very  successfully  cultivated  in  much 
colder  climates,  llie  least  frost  injures 
it ;  but  this  is  the  case  with  many  plants, 
which  are  nevertheless  successfully  culti- 
vated in  the  northern  part  of  Europe. 
The  seeds  of  the  tobacco  plant  must  be 
sown  in  a  prepared  seed-bed,  and  be  care- 
fully protected  from  the  least  frost ;  for 
which  purpose  straw  and  fern  are  used, 
as  is  done  by  the  market-gardeners  who 
raise  early  culinary  vegetables.  When 
once  the  danger  of  spring  frosts  is  over, 
they  may  be  safely  transplanted ;  and  if 
the  ground  has  been  duly  prepared,  they 
will  arrive  at  maturity  before  the  frosts 
of  autumn,  as  is  the  case  with  potatoes, 
buckwheat,  and  many  other  plants  which 
are  natives  of  warmer  climates.  To  ac- 
celerate the  growth  of  the  tobacco  plant 
the  ground  should  have  been  dee^lv 
trenched,  and  highly  impregnated  with 
manure  for  some  time  before;  for  fi«sh 
dung,  especially  that  of  horses,  would 
impart  a  rank  disagreeable  flavour  to  the 
leaf.  It  is  therefore  by  a  preparatory 
course  of  high  cultivation,  and  by  bring- 
ing the  soil  to  the  state  of  a  rich  ^irden 
mould,  that  tobacco  may  be  cultivated 
without  much  fear  of  fiulure.  There  can 
be  no  doubt  that,  if  it  were  not  for  the 
fiscal  restrictions  arising  from  duties  im- 
posed upon  tobacco  bjr  almost  every 
government,  the  cultivation  of  it  would 
be  a  great  resource  to  native  industry, 
especisJly  on  a  small  scale,  by  cottagers 
and  gardeners.  In  Holland,  of  which 
the  climate  differs  littie  from  that  of 
Great  Britain,  tobacco  is  cultivated  to  a 
very  great  extent,  even  in  very  poor  soils, 
by  great  attention  to  manuring,  and  by 
acceferating  the  growth  of  we   plant 
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Tbc  seed  is  sown  in  a  TfcU<^repared  seed- 
5ea  in  March,  and  protected  by  mats  laid 
over  hoops  as  long  as  the  nights  are  oold 
and  frost  is  dr^ed.  The  ground  in 
which  the  tobacco  is  to  be  transphmted  is 
laid  in  narrow  beds  with  intenrals  between 
them,  which  are  dag  out  deep,  as  is  done 
with  asparagus-beds,  and  richly  manured 
with  sheep's  dung.  These  beds  are  two 
feet  wide  at  top,  and  two  feet  six  inches 
at  bottom,  widi  sk^nng  sides  to  keep  the 
earth  up:  the  interrsJs  are  only  six  or 
eight  inches,  and  serve  not  ofdy  as  drains 
to  keep  the  beds  dry,  but  as  na^  from 
which  the  surfiice  of  the  beds  may  be 
stirred  and  weeded.  Two  rows  of  plants 
about  eight  inches  hif^  are  planted  at 
equal  distances  along  the  beds ;  the  rows 
are  sixteen  or  eighteen  inches  apart,  and 
the  plants  at  tiie  same  distance  from  each 
other.  In  warmer  climates  the  plants  are 
placed  three  feet  apart,  as  there  they  grow 
to  a  much  greater  siae,  and  corer  more 
groond :  a  mmst  day  is  chosen  far  trans- 
planting. The  i^ants  are  taken  up  care- 
fblly  with  a  small  spade  or  trowel  without 
shaking  the  earth  much  from  the  roots ; 
they  are  nlaced  slanting  in  a  shallow 
basket*  ana  thus  carried  to  the  prepared 
beds ;  they  should  he  yigorous,  and  haye 
a  stem  six  or  eight  indbes  long.  They 
are  inserted  into  holes  made  by  a  proper 
iBStrmnent,  so  that  the  fibres  of  the  roots 
and  the  adhering  earth  may  be  com^etely 
buried  up  to  the  bottom  of  the  stem :  four 
or  nx  leaves  should  be  on  the  idant;  if 
more,  the  lowest  may  be  pinchea  off.  If 
the  ground  was  sufficiently  mcnst,  and  no 
great  heat  or  stnmg  MtnAinf  wither  the 
plants,  they  will  scarcely  appear  to  have 
suffered  from  the  removal;  those  which 
die,  as  must  often  be  the  case,  are  replaced 
by  others  left  in  the  seed-bed  for  that 
purpose.  Gireat  attention  must  be  paid 
to  die  beds  all  the  time  the  tobacco  is 
growing ;  weeds  must  be  carefrilly  eradi- 
cated, and  the  earth  repeatedly  stirred 
between  the  plants  with  hoes  and  narrow 
raadea  to  accelerate  the  growth.  When 
w  leaves  acquire  a  eertun  sise  the  lower 
leaves  should  be  pinched  off,  to  increase 
the  bulk  of  the  upper :  for  the  former  are 
apt  to  wither  before  the  latter  have  ac- 
quired their  fiiU  growth.  A  fine  tobacco 
lant  should  have  from  e^t  to  twelve 


large  sueeulent  leaves,  and  a  stem  from 
three  to  nx  foet  high;  the  top  should 
then  be  pinched  off  to  prevent  its  running 
and  drawing  the  s^  from  the  kaves. 
Every  lateral  shoot  should  be  csltMHj 
pinched  off  as  soon  as  it  appears,  to  pre- 
vent brandling.  A  few  plants  are  left 
for  seed,  and  ofdiese  the  heads  are  allowed 
to  shoot  the  foil  length.  The  seeds  area) 
small  and  so  numerous  on  a  plant,  thata 
few  plants  produce  a  sufficiency  of  seed 
for  the  next  crop.  The  i^antations  d 
tobacco  are  contmually  examined,  and 
every  leaf  injured  by  insects  or  othowiw 
is  pulled  off  Tobacco  takes  about  ftmr 
months  from  die  time  of  planting  to  come 
to  perfection ;  that  is,  fiW  May  to  8q>- 
tember,  when  the  leaves  are  gathered 
before  there  is  any  danger  from  frost: 
one  single  white  frost  would  spoil  tk 
whole  crop  and  cause  it  to  rot.  As  seos 
as  the  colour  of  the  leaves  becomes  of  & 
paler  green  inclined  to  yellow,  the^  vt 
fit  to  be  gathered;  they  then  begu  to 
droop,  and  emit  a  stronger  odour,  and 
they  foel  rough  and  somewhat  brittle  to 
the  touch.  When  the  dew  is  eyaporaled 
and  the  sun  shines,  the  leaves  may  be 
most  advantageously  gathered,  whi<m  is 
done  by  cutting  down  tiie  plant  close  to 
die  ground,  or  even  a  little  mader  Ike 
surfi^.  They  are  left  on  the  ground  to 
dry  till  the  evening,  taking  care  to  torn 
them  often,  that  they  may  dry  equaHy 
and  more  r^idly.  They  are  housed 
before  the  evening  dew  falls,  whidi 
would  injure  them,  and  laid  up  under 
cover  in  heaps  to  sweat  during  the  nig^t; 
and  some  mats  are  dirown  over  the  heiys 
to  keep  in  the  heat.  If  they  are  veiy 
foil  of  juice,  they  are  sometimes  carried 
out  again  the  next  day  to  dry  in  the  so* ; 
but  most  commonly  they  are  left  to  sweat 
for  three  or  four  days,  and  then  moved 
and  himg  up  to  dry  in  sheds  or  bnildinff 
made  for  the  purpose,  like  those  in  whidi 
paper  is  dried  in  the  paper-mills,^  which 
allow  a  thorough  draught  of  air,  bat 
keep  out  the  rain.  Every  tobacco  planta>- 
tion  has  such  buildings,  proportioned  ts 
the  extent  of  the  cultivation.  The  floors 
are  most  commonly  only  the  soil  on  which 
they  stand ;  but  it  is  much  better  if  they 
are  boarded,  because  on  the  earth  die 
plants  are  apt  to  be  soiled,  which  injmvs 
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the  quality  of  the  tobacco.  In  some 
-phces  the  leaves  are  now  stripped  off  tiie 
stems  and  strung  on  packthread  to  hai^ 
them  up  to  dry  ;  in  others  the  whole 
pbnt  is  hung  on  pegs  placed  in  towb  at 
regular  distances,  and  fixed  on  laths 
wMeh  rxm  across  the  building.  All  that 
is  required  is  to  (dace  as  many  plants  as 
possible  without  their  being  so  near  as  to 
prerent  the  circulation  of  the  air  between 
Ihem,  When  the  plants  are  quite  dry, 
they  are  removed  in  moist  op  foggy 
wseather :  for  if  the  air  is  very  dry,  the 
leaves  would  fall  to  dust.  They  are  Isud 
in  heaps  on  hurdles  and  covered  over, 
that  tfc  y  may  sweat  again,  which  they 
do  hut  slowly.  TTie  heaps  are  carefully 
examined  from  time  to  thne  to  see  that 
they  do  not  heat  too  much  i  and,  accord- 
ing to  the  season  and  the  nature  of  the 
p£nt^  whether  more  or  less  £lled  with 
sap,  they  remain  so  a  week  or  a  fortnight. 
This  part  of  tiie  process  requires  moeh 
attenl&m  and  experience;  for  wheChep 
they  do  not  heat  to  the-  proper  degree 
or  too  much,  in  eidier  case  the  qi»Ilty 
is  impaired.  An  experienced  tobacco- 
grower  will  aseertsun  the  proper  degree 
of  heat  better  with  his  hand  than  ^ 
ablest  chemist  could  do  with  his  ther- 
mosieter.  If  the  leaves  were  not  stripped 
off  at  first,  which  is  not  the  most  common 
practioe,  they  are  taken  «ff  now,  when 
the  proper  formentation  is  competed,  and 
sorted ;  those  wluch  grow  on  the  tc^  of 
the  stem,  in  the  middle,  and  at  ^e  bol^m, 
are  laid  sepn-ately,  as  being  oi  different 
qnalitiee.  They  are  tied  together  in  bnn^ 
dies  of  ten  or  twelve  leaves,  and  again 
dned  careftilly,  when  they  are  rasped  in 
casks  horizontally,  and  pressed  m,  by 
means  of  a  round  board,  by  lever  or 
screw,  as  soon  as  a  certain  quantity  has 
be«a  Isud  in ;  the  pressure  is  equal  to  that 
of'  a  weight  of  several  tons.  This  is 
essential  to  the  safo  transportation  of  the 
tobacco,  and  it  is  ^us  that  the  great  bulk 
of  it  arrives  from  the  places  where  its 
ddthratkm  is  most  extensive,  as  in  Ame- 


Th9  ihicst  tobacco,  however,  is  made 
jrt&  loUs,  whidi  from  their  skaipe  are 
catted  C(vrrot8,  The  leaves  are  jdaced 
together  by  large  handfhls,  sutd  wound 
very  tightty  roimd  by  strips  of  fibrous 


wood  or  strong  grass,  at  a  time  when  the 
air  is  somewhat  moist;  they  partially 
consdidate,  and  require  only  to  be  rasped 
to  make  the  finest  and  most  genuine 
snuff,  or  rappee,  as  it  is  called.  The 
snuflfe  commcmly  sold,  however,  are  ma- 
nufactured and  prepaied  in  a  much  more 
complicated  manner. 

Tiie  refbse  stems  of  the  tobacco  are  " 
sometimes  burned;  but  it  is  best  to  let 
them  rot  in  the  ground,  where  they  are 
converted  into  gc^  manure  for  the  next 
crop.  From  the  high  state  of  cultivation 
of  the  land,  it  is  left  very  ridi  for  any 
other  crop  after  the  tobaooo ;  but  as  th£» 
is  quite  a  gard^i  cultrvaticm,  the  tobacco 
recurs  very  soon  on  the  same  ground: 
the  abundant  manuring  and  deep  trench- 
ing prevent  any  bad  effects  from  this 
frequent  recurrence. 

TRIFOLIUM  (the  Trifolium  incarna- 
turn  of  botanists)  is  an  annual  of  rapd 
growth,  so  that  in  southern  climates  it 
maybe  sown  in  summer  alter  an  early 
crop  of  com,  and  fod  off  or  cut  before  wm^ 
ter.  It  will  staad  the  winter  well  if  sows 
later,  and  give  very  early  foed  in  spring. 
It  produces  a  great  abundance  of  seed  xf 
allowed  to  rmen ;  and  on  its  introdoctMB 
into  England  great  profits  were  made  bj 
the  first  cultivators  of  it,  by  growing  it 
entirely  for  seed.  The  price,  however^ 
soon  was  so  greatly  reduced  by  abundni 

E reduction,  mat  it  did  not  repay  the  ex* 
austion  of  the  soil  ccKsequent  on  &e 
ripening  of  the  seed.  It  is,  however,  a 
valuable  ad£tion  to  the  i^ts  usually 
raised  for  fodder,  and  fills  up  an  interval 
between  other  {dants  by  its  very  early 
and  rapid  vegetation,  liie  mode  of  sow^ 
ing  the  Trif  otinm  incansatam  is  simple 
and  attended  with  very  little  expense. 
In  the  mon&  off  August;  as  soon  as  the 
cv€ipa  of  com  have  been  Te2^>ed,  tiie 
stnbble  is  well  harrowed  to  raise  a  smaR 
portion  of  mould;  tiie  Trifolium  is  then 
sown  at  the  rate  of  four  bushels  of  Hne 
seed,  in  the  husk,  per  acre.  There  is  a 
dout^  advantage  in  sowing  it  in  this 
nunmer :  it  saves  the  tiirashmg  required 
to  s^arate  the  seed,  as  a  very  sHght  beat- 
ing will  separate  the  florets  of  tiie  head 
or  spike  sufitetentiy  to  sow  them;  and  it 
vegetates  sooner  from  the  moisture  re- 
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lained  in  the  husk  which  envelops  the 
Beed:  abni^-harrow  is  drawn  over  the 
land  to  cover  the  seed,  and  it  is  rolled 
with  a  barley-roller,  if  the  land  b3  of  a 
firm  nature,  or  with  a  heavier  roller  if  it 
be  a  loose  soil.  Thus  the  Trifolinm  will 
vegetate  much  more  certainly  than  if  the 
land  had  been  regularlv  ploughed  and 
harrowed,  which  would  have  loosened  it 
too  much. 

It  is  not  advantageous  to  let  the  Tri- 
folinm incamatum  be  cut  for  hay.  Its 
stem  then  has  acquired  a  hard  woody 
texture,  and  it  makes  very  inferior  hay. 
Its  principal  value  is  to  feed  off  with 
ewes  and  lambs  before  other  feed  is  ready 
in  ^ring,  or  to  cut  it  green  for  horses 
and  catde.  The  ground  may  be  ploughed 
and  prepared  for  sprine  croi)s  as  early  as 
is  required;  and  thus  meTrifolium  in  no 
way  mterferes  with  the  usual  rotations. 
When  the  common  broad  clover  has 
fiiiled  from  any  cause,  and  bare  patches 
are  left  in  the  fields  in  autumn,  the  Tri- 
fblium  incamatum  may  be  sown  there 
with  advantage;  it  will  overtake  the 
clover  sown  in  the  preceding  spring  and 
fill  up  the  deficiency.  In  this  case  a 
mixture  of  Trifolinm  incamatum  and 
Italian  rye-grass  (Lolium  ptrenne  Ita- 
licum)  has  been  found  very  useful.  If 
the  Trifolinm  be  sown  early  in  spring,  it 
will  produce  very  good  reed  in  a  few 
mcmths,  and  the  land  may  afterwards  be 
sown  with  turnips  without  any  loss  of 
time.  It  must  be  recollected  that  the 
IVifoIium  incamatum  is  a  catch  cropy 
that  is,  one  which  comes  in  between  two 
regular  crops,  without  interfering  with 
the  rotation,  and  that  it  costs  little  more 
than  the  seed,  which  is  easily  raised,  or 
may  be  bought  at  a  very  moderate  rate. 
All  cattle  are  fond  of  it  iu  its  young  state, 
and  it  comes  in  a  fortnight  earlier  than 
Incera,  which  is  one  of  the  fijst  of  the 
artificial  grasses  fit  for  cutdng  in  spring. 
The  great  expectations  raised  at  its  first 
introduction  not  having  been  ftdly  rea- 
lized, this  plant  has  rather  fallen  in  the 
estimation  of  fkrmers ;  but  if  it  is  not  so 
valuable  as  the  broad  clover  in  a  regular 
rotation,  it  ought  not  to  be  despised  as  a 
subsidiary  crop.  When  the  season  has 
preventea  the  sowing  of  spring  com,  it 
may  be  advantageous  to  sow  the  Trifo- 


linm incamatum  together  with  Italian 
rye-grass,  as  soon  as  the  land  is  clear  ol 
root-weeds.  They  may  be  fed  off  witii 
sheep  early  in  autumn,  and  the  land, 
being  manured  or  not,  as  may  be  thought 
necessary,  may  be  ploughed  and  sown 
with  wheat  Thus  the  Trifolinm  and 
rye-grass  will  come  in  the  place  of  a 
clean  fidlow;  and  the  ground  having 
been  covered  during  the  heat  of  the  sum- 
mer and  manured  by  the  sheep  folded  on 
it,  will  be  much  improved  for  the  wheat 
crop.  It  must  be  remembered  that  tiie 
Tridfolium  requires  a  solid  bottom,  and 
that  the  heavy  roller  should  not  be  spared 
before  it  is  sown.  This  is  chiefly  to  be 
recommended  on  soils  which  do  not  suit 
spring  tares,  and  as  a  substitute  for  these; 
for  under  fiivourable  circumstances  the 
tares  will  produce  the  greatest  quantity 
of  feed.  It  is,  however,  useful  to  have  a 
choice  of  different  sreen  crops,  finmi 
which  may  be  selected  those  wmch  o£Eier 
the  greatest  prospect  of  success,  when  the 
season,  the  soil,  and  other  circumstances 
are  taken  into  consideration. 

TURF,  the  sod  which  covers  the  sur- 
face of  pastures,  and  is  composed  of  a 
portion  of  the  soil  with  the  roots  of  na- 
tural grasses  or  other  plants ;  which  gives 
the  whole  a  consistence,  and  allows  of  its 
being  raised  in  slices  by  the  plough  or 
the  paring  tool  made  for  the  purpose. 

The  word  is  often  also  applied  to  the 
substance  which  is  generally  called  jmo^; 
and  when  the  latter  is  taken  from  ^ 
sur&ce  where  living  plants  are  growing, 
the  name  of  turf  is  very  applicable  to  it 
It  is  derived  from  the  Dutch  word  tor/i 
which  is  generallv  applied  to  perfect  peat 
as  well  as  to  turf.  The  origin  and  com- 
position of  peat  have  been  described  in  its 
proper  place.  [Peat.]  We  shall  only 
here  notice  the  uses  to  which  turf  is  ap- 
plied, when  we  mean  a  sod  taken  firom 
the  surface  on  which  some  living  plants 
are  still  growing,  or  have  lately  done  so. 
Near  extensive  heaths  which  have  nevw 
been  reclaimed,  and  in  situations  where 
no  regular  peat-bogs  are  to  be  found,  torf 
becomes  a  very  useful  fuel.  It  is  pared 
off  the  surface  with  the  heath  growing 
on  it,  in  dry  weather,  in  sods  or  a  con- 
venient size,  generally  round  and  about 
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(me  foot  in  diameter.  The  thicknesb  of 
the  6od  depends  on  the  depth  and  abon- 
dance  of  the  roots  fonnd  in  it,  as  they  are 
&e  sole  canse  of  the  turf  continuing  to 
bum  when  the  blaze  caused  by  the  burn- 
ing of  the  heath  is  over.  As  the  soil 
of  the  places  where  turf  is  usually  cut  is 
generally  of  a  sandy  nature,  turf  ashes 
are  not  so  valuable  for  manuring  the  land 
as  peat  ashes :  still  they  contain  portions 
of  potash  and  other  vegetaUe  salts,  and 
produce  a  very  good  effect  when  qnead 
B8  atop-dressing  on  moist  meadows  the 
soil  of  which  is  chiefly  composed  of  clay. 
In  sufficient  quantities  they  are  excellent 
to  raise  turnips ;  and  it  is  graerally  ob- 
served, that  where  poor  heathy  pastures 
are  pared  for  ihe  purpose  of  boming  the 
turf  on  the  spot  and  q)reading  the  ashes, 
the  turnips  sown  there  seldom  £ail.  For 
the  advtotages  and  disadvantages  of  this 
(^ration,  see  Pasikg  and  Bhbnimo. 

Where  the  poor  cam  readily  obtain  turf 
ibr  the  trouble  of  cutting  it  and  drying  it 
for  use,  a  degree  of  comfort  is  diffused 
through  their  cottages  which  cannot  be 
Ibnnd  where  fuel  is  scaroe.  In  the  large 
<^n  chimney  the  whole  £umly  can  be 
seated  by  a  pile  of  tarf  burning  on  the 
hearth. 

Turf  IB  used  for  many  other  purposes* 
as  well  as  for  Aiel :  laid  like  llles  on  a 
roof  overlapping  each  other,  they  form 
an  excellent  ana  cheap  protection  against 
rain;  cut  somewhat  flicker,  and  in  the 
shape  of  bricks,  they  serve  to  build  the 
walls  of  cabins,  which  are  warm  and 
durable,  provided  the  eaves  of  the  roof 
project  sufficiently  to  cover  them.  The 
soldier  who  has  served  through  many 
campaigns  knows  from  experience  that  a 
conical  hut  of  turf  can  be  raised  in  a  very 
short  time,  if  the  material  is  at  hand. 

When  clay  is  burnt  to  improve  the 
texture  of  the  soil,  the  operation  is  best 
performed  in  a  circular  hearth  made  of 
tor^  with  certain  flues  to  regidate  the 
supply  of  air  to  the  burning  mass.  The 
torf  is  a  slow  conductor  of  £at,  and  by  its 
means  the  mass  is  kept  burning  steadily 
hi  the  interior  of  the  heap,  witl^t  being 
cooled  by  the  effect  of  the  external  air. 
When  the  turf-widl  itself  begins  to  bum 
through,  it  is  generally  the  proper  time  to 
mix  we  whole  and  extinguish  the  fire. 


llie  turf  which  we  have  been  eoBsi- 
dering  is  taken  ftom  the  sur&ce  of  un- 
cultivated hmd,  and  in  the  course  of  a 
certain  number  of  years  the  wild  heaths 
and  other  jdants  natural  to  the  sml  spring 
up  again,  and  by  their  stems  and  roots 
produce  a  fresh  turf;  to  asdst  this  reno- 
vation it  is  usual  to  cut  the  flat  turves  of 
a  circular  shape  with  a  thin  paring-tool 
as  we  observed  before,  so  that  there  re- 
main portions  of  the  surfitce  which  are 
not  disturbed,  and  from  which  the  heath 
and  wild  plants  soon  spread  over  tiie 
sur&ce  which  has  been  eut  In  this  way 
the  same  spot  may  be  made  to  give  a 
fresh  supply  of  turves  every  seven  years. 
This  is  only  done  where  die  soil  is  abso- 
lutely barren,  and  where  its  cultivation 
is  not  thought  of:  for  at  last  every  rem- 
nant of  ^ood  earth  is  carried  off,  the 
grasses  disappear  entirdy,  and  nothing 
but  the  common  heaths  can  find  food  for 
their  vegetation. 

The  surfiice  of  good  pastures,  especially 
of  commons,  is  onen  pared  for  tiie  pm> 
pose  of  forming  an  artificial  turf  for 
ornament  or  for  the  purposes  of  pasture. 
In  the  first  case  those  spots  are  chosen 
where  the  grass  is  of  the  finest  and  dosest 
pile.  The  surihoe  is  pared  as  thin  as  can 
convenientiy  be  done,  so  that  the  sward 
shall  not  break.  A  proper  spot  having 
been  chosen,  it  is  divided  by  the  spade,  or 
some  sharp  instrament  like  a  knife  stuck 
across  a  long  handle,  into  strips  about  a 
foot  wide ;  and  a  very  sharp  nat  instm- 
ment  witii  a  bent  handle,  so  as  to  work 
horizontally,  is  thrust  an  inch,  or  a  litde 
more,  below  the  svrfiMse,  paring  off  the 
strip  which  has  been  ma&ed.  As  the 
workman  who  outs  the  sod  advanco, 
another  rolls  it  up  be^re  him,  until  it  is 
of  a  proper  size  to  be  earned  off.  A  cnt 
is  then  made  across  the  strip,  and  another 
roll  is  begun.  Thus  a  large  mce  may 
be  completely  bared,  or  paraUel  strips 
may  be  cut  out,  leaving  some  of  the  ttuf 
uncut  between  them.  In  this  case  the 
loss  of  the  herbage  will  be  soonest  le- 
p^ured  by  the  q[>reading  of  the  grassss 
from  the  strips  which  are  left  When 
an  ornamental  lawn  is  to  be  formed  by 
layine  down  the  tnr^  the  ffronnd  is  1^ 
veiled,  or  laid  in  «iy  desired  form.  H  is 
well  rolled  and  beatai,  to  m^e  it  firm» 
2i> 
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and  if  the  weather  is  dry,  it  is  well 
watered  before  the  torf  is  applied.  As 
lawns  require  fi^qnent  mowing,  a  close, 
slow-growing  turf  is  a  great  advantage : 
it  should  therefore  be  taken,  if  possible, 
from  a  poor  thin  soiL  The  turf  which 
lies  inmiediately  over  the  chalk  is  best 
adapted  to  this  purpose.  If  the  ground 
to  be  coTcred  is  of  a  rich  quality,  it  is 
best  to  remove  the  soil  and  lay  some  of 
the  poorer  subsoil  hare,  to  place  the  turf 
on:  a  rich  moist  soil  woidd  make  the 
grass  grow  too  rank,  and  require  constant 
mowing  and  rolling  to  keep  it  down. 
Brickbats  and  rubbish  are  often  spread 
over  the  ground,  where  a  lawn  is  to  be 
formed  by  turfing  it  over :  these  not  only 
form  a  poorer  soil,  but  also  keep  it  drier 
by  their  porosity.  It  need  not  be  ob- 
served, that  where  turfing  is  resorted  to, 
to  cover  bare  places  in  meadows  or  pas- 
ture, the  reverse  of  all  this  should  be 
done,  and  manure  spread  over  the  places 
where  the  turf  is  to  be  laid,  so  thiat  the 
roots  may  be  invigorated  and  a  rich  pile 
of  grass  may  spring  up. 

When  there  are  banks  and  inequalities 
in  pastures,  it  is  often  useful  to  pare  off 
all  the  tur^  rolling  it  up,  from  the  places 
which  are  to  be  levelled.  The  super- 
fluous soil  is  then  removed,  and  if  it  has 
been  long  in  the  form  of  a  dry  bank,  it  is 
spread  over  the  grass,  which  it  greatly 
invigorates.  The  new  sur&ce  is  en- 
ridied  with  manure,  if  it  requires  it,  and 
in  moist  weather,  or  after  watering  it,  the 
turf  is  unrolled  over  it  and  well  beaten 
down.  A  heavy  roller  drawn  over  it 
will  greatJy  assist  its  rooting,  and  thus  an 
unsightl}^  bank,  on  which  the  grass  was 
usually  either  coarse  or  burnt  up,  accord- 
ing as  the  season  was  wet  or  dry,  be- 
comes a  good  and  neat  pasture.  Another 
important  use  of  turf  is  to  cut  it  into 
small  strips  and  divide  these  into  pieces 
of  a  square  inch  in  size,  or  somewhat 
more,  for  the  purpose  of  laying  land  to 
grass  by  inoculation.  This  is  only  a 
partial  turfing,  which  extends  rapidly, 
and  in  the  course  of  a  very  few  years 
converts  a  field  which  was  not  very  pro- 
ductive as  arable  land  into  a  valuable 
meadow,  especially  if  it  is  so  situated  as 
to  be  capable  of  occasional  irrigation. 

The  advantage  of  an  extent  of  fine 


turf  for  the  exercise  of  high-bred  horses 
has  given  a  name  to  the  pursuit  of  breed- 
ing and  training  horses  for  the  purpose 
of  racing.  The  annals  of  the  turf  re- 
cord the  deeds  of  femous  horses  and  the 
success  of  their  owners.  The  turf  has 
its  rules  and  codes  of  laws,  and  the 
highest  individuals  in  the  nation  often  sit 
in  judgment  on  some  disputed  point  of 
law,  with  as  much  gravity  as  they  would 
decide  the  most  important  interests  of  the 
state. 

TURNIPS.  Brasaica  rapa.  This 
well-known  plant  is  cultivated  for  its 
bulbous  roots  both  in  the  garden  and  the 
field.  As  a  culinary  root  it  has  been 
prized  from  the  earliest  times,  and  many 
varieties  have  been  cultivated  for  the 
table ;  but  it  is  those  of  a  larger  kind, 
cultivated  in  the  fields,  which  form  so 
important  a  part  of  the  most  improved 
systems  of  agriculture  on  all  light  soils, 
that  the  success  of  the  fiurmer  is,  m 
general,  proportioned  to  the  quantity  of 
turnips  ndsed  on  his  ferm.  They  are 
the  great  foundation  of  all  the  best  sys- 
tems of  cropping,  by  supplying  the  ma- 
nure required  for  tiie  subsequent  crop, 
and,  at  the  same  time,  clearing  the  land 
of  all  noxious  weeds,  by  the  numeroos 
ploughings,  stirrings,  and  hoeings  whidi 
they  require. 

Turnips  were  first  rsused  upon  land  which 
had  already  borne  a  crop  that  was  rea^ 
early  in  summer,  and  on  fallows  whidi 
had  been  worked  and  cleared  early,  so  as 
to  leave  a  sufficient  interval  between  the 
last  ploughing  and  the  time  of  sowing 
winter  com  to  have  a  tolerable  crop  of 
turnips.  These  turnips,  however,  which 
are  still  cultivated  by  the  name  of  stabble 
or  eddish  turnips,  never  grow  so  large  as 
those  which  had  been  sown  earlier  on 
land  well  prepared  and  highly  manured. 
The  regular  cultivation  of  turnips  on  a 
large  scale  was  originally  introduced  from 
Flanders  into  Norfolk  two  centuries  ago, 
and  from  Norfolk  was  brought  into  the 
south  of  Scotland  and  the  north  of  Eng- 
land about  a  century  after.  It  was  long 
confined  to  one  or  two  individuals,  who 
cultivated  turnips  very  successfully ;  bnt 
at  last  it  spread,  and  was  greaUy  im- 
proved by  introducing  the  row  cultare, 
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according  to  Tull's  system,  which  ac- 
quired the  name  of  the  Northumberland 
mode  of  cultivation.  The  usual  mode  of 
sowing  turnips  both  in  Flanders  and  in 
Norfolk  was  broadcast,  and,  as  the  la- 
bourers in  botli  countries  became  very 
expert  in  hoeing  them  out  at  regular  dis- 
tances, this  mode  was  long  preferred.  In 
fact,  the  cultivation  of  turnips  in  rows  is 
scarcely  practised  at  all  in  Flanders,  and, 
notwithstanding  its  evident  superiority  in 
respect  to  quantity  of  produce  and  eco- 
nomy of  labour,  it  cannot  be  said  to  be 
yet  universally  adopted  in  Norfolk  and 
the  neighbouring  counties  —  so  slowly 
does  every  agricultural  improvement 
spread  among  £e  great  mass  of  farmers. 
All  farmers,  however,  who  have  any  pre- 
tensions to  a  good  system  of  cultivation 
adopt  the  Nor3iumberland  plan,  of  which 
a  short  account  will  be  found  in  the  agri- 
culture of  that  county  in  this  work.  But 
there  are  some  particulars  not  mentioned 
there  which  are  worthy  of  notice,  and 
which  lead  to  still  further  improvements 
in  the  practice.  The  great  object  on  poor 
light  lands,  especially  those  which  have 
lately  been  brought  into  cultivation,  is  to 
raise  a  crop  of  turnips;  for  when  once 
this  is  obtained,  and  the  land  has  been 
improved  by  the  folding  of  sheep  upon  it, 
there  is  no  great  difficidty  in  maintaining 
the  fertility  thus  produced  by  judicious 
management  and  frequent  green  crops. 
Great  improvement  in  poor  soils  has  been 
effected  by  the  introduction  of  ground 
bones  as  a  manure,  which  have  the  pecu- 
liar property  of  favouring  the  growth  of 
the  turnip,  and  have  consequently  been 
used  on  poor  light  sands  and  gravels  to  a 
great  extent,  and  with  unvaried  success, 
without  much  help  from  farm-yard  ma- 
nure. It  has,  however,  been  found  that 
a  much  greater  profit  is  obtained  from 
the  land  by  uniting  the  regular  applica- 
tion of  farm-yard  dung  with  that  of  the 
bone-dust  For  this  purpose  the  best 
farmers  prepare  their  land,  where  they 
intend  to  sow  turnips,  early  after  harvest, 
by  giving  it  as  complete  a  cultivation  as 
they  can  before  winter ;  and  they  put  on 
it  a  good  coat  of  manure,  and  plough  it 
in.  In  the  be^nning  of  summer  another 
ploughing  is  given,  with  repeated  harrow- 
mgs,  to  destroy  €ie  weeds  which  have 


sprung  up.  If  the  subsoil  is  dry,  or  the 
land  has  been  thoroughly  drained,  the 
seed  may  be  drilled  in  rows  from  two  feet 
to  thirty  inches  apart,  with  bones  or  any 
equivalent  artificial  manure  on  the  flat 
surface.  The  turnip-seed  can  scarcely 
fail  to  vegetate  soon :  less  danger  arises 
from  dry  weather  than  if  they  were  on 
the  top  of  a  ridge,  and  the  intervals  can 
be  readily  stirred  by  the  plough,  or  any 
other  instrument  adapted  to  the  purpose. 
The  manure,  which  has  had  time  to  in- 
corporate with  the  soil  and  to  impart  to 
it  the  various  gaseous  products  of  its  de- 
composition, is  in  the  best  state  to  nourish 
the  young  plant,  until  it  can  push  forth 
its  roots,  and  feed,  as  it  were,  on  the  bone- 
dust;  a  more  rapid  growth  is  ensured^ 
which  is  the  best  preservative  against  the 
fly ;  and  experience  has  proved  that  this 
is  a  much  more  certain  way  to  ensure  a 
good  crop  of  turnips,  especially  of  swedes, 
tiian  the  old  method  of  putting  all  the 
manure  immediately  under  the  seed  in 
the  rows,  where  it  often  remains  inert  if 
dry  weather  comes  on  soon  after  the  seed 
is  sown.  The  quantity  of  manure  put  on 
in  autumn,  or  very  early  in  spring,  de- 
pends on  tlie  means  of  the  farm :  if  ten 
cubic  yards  of  short  dung  can  be  afforded 
per  acre,  the  crop  of  turnips  will  amply 
repay  it ;  and  twenty  bushels  of  bone-dust 
or  less  per  acre  will  be  sufficient  to  drill 
with  the  seed.  Long  fresh  manure  may 
be  safely  ploughed  in  before  winter,  which 
would  be  very  improper  in  a  light  soil  if 
used  in  summer.  This  will  be  rotten  be- 
fore the  turnips  are  sown,  and  all  the  ex- 
pense of  forming  dunghills  and  turning 
them  over  is  saved.  There  is  no  danger 
of  the  manure  being  wasted ;  for  whatever 
weeds  may  be  produced  will  be  ploughed 
in  and  returned  to  the  soil.  All  the  nu- 
tritious parts  of  the  decomposing  dung 
will  be  absorbed  by  the  earth,  and  none 
of  them  will  evaporate.  Where  fiirm- 
yard  manure  is  scarce,  half  the  above 
quantity  may  be  used,  and  a  fair  crop  or 
turnips  may  still  be  expected.  We  have 
ourselves  followed  this  method  with 
abundant  manure,  and  also  with  half  the 
usual  quantity,  the  success  being  ajways 
in  proportion  to  the  quantity  of  &rm- 
yard  manure. 
The  early  yegetation  of  the  aeed  is 
2i>2 
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essential  to  a  good  crop  of  turnips.  In 
its  young  and  tender  state  it  is  liable  to  a 
variety  of  accidents.  Its  great  enemy  is 
the  tumip-fly  {altica  nemorum),  which 
appears  always  in  great  quantities  if 
mere  is  any  continuance  of  dry  weather. 
The  more  frequently  turnips  are  sown  on 
the  same  ground,  tne  more  abundant  b 
the  fiy ;  but  where  the  surface  has  been 
pared  and  burned  there  is  seldom  any 
toss  from  this  cause.  Many  remedies 
have  been  proposed  for  this  evil,  and 
some  with  great  confidence.  It  appears 
that  the  fly  remains  in  the  state  of  an  egg 
in  the  ground,  and  that  it  is  hatched  when 
exposed  to  the  light  and  heat  of  the  sun. 
The  time  at  which  it  begins  to  attack  the 
seed-leaves  of  the  turnip  coincides  with 
their  vegetation;  and  it  has  therefore 
been  proposed,  with  some  appearance  of 
reason,  to  let  the  insect  have  the  start  of 
the  turnips,  by  leaving  the  land  some 
time  undisturbed  before  the  seed  is  sown, 
and  carefully  cleaning  it,  so  that  the 
insect  shall  find  no  food,  and  conse- 
quently die.  This  is  supposed  to  require 
ten  or  twelve  days  to  efiect  The  seed  is 
then  drilled  and  the  land  rolled ;  and  it 
is  asserted  that  the  ravages  of  the  fly  are 
thus  entirely^  prevented.  However  this 
ma^  be,  it  is  generally  found  that  in 
moist  weather  the  fly  does  comparatively 
little  harm,  as  then  the  vegetation  is  rapid, 
and  the  plant,  when  once  it  has  put  forth 
its  rough  leaves,  is  considemi  safe. 
Whatever,  therefore,  accelerates  the  ve- 
getation, will  secure  the  growA  of  the 
turnip.  Hence  the  advantage  of  dunging 
the  soil  before  winter,  by  which  means  it 
is  enriched  uniformly,  and  a  great  por- 
tion of  the  manure,  having  become  so- 
luble, absorbs  mobture  from  the  atmos- 
phere. In  very  dry  seasons,  if  water  is 
at  hand,  it  is  well  worth  while  to  water 
the  newly-sown  rows  by  means  of  a  com- 
mon water-cart;  and  if  some  liquid 
manure  be  mixed  with  the  water,  the 
effect  will  be  astonishing.  By  means  of 
two  leathern  hose  two  rows  may  readily 
be  watered  at  once ;  and  if  the  pond  or 
stream  be  not  above  half  a  mile  off,  a  vast 
extent  of  ground  may  thus  be  watered  in 
on©  day.  Nothing  brinjgs  on  vegetation 
so  fast  as  diluted  liquid  manure,  care 
being  taken  that  it  be  not  too  strong.  The 


best  time  for  watering  is  in  the  eYening, 
or  early  in  the  morning ;  and  if  in  a  fine 
sunmier's  ni^ht  the  water-cart  were  used 
before  day-light,  there  would  be  no  great 
inconvenience  to  the  horse  or  his  driver. 
It  sometimes  happens  in  soils  rather  com- 
pact, that  a  crust  is  formed  on  the  surfiioe 
which  has  been  harrowed  fine  and  rolled, 
and  this  impedes  the  vegetation  by  ex- 
cluding the  idr  necessary  to  genninatioii. 
In  this  case  no  better  remedy  can  be  ap- 
plied than  watering,  which  softens  tie 
crust  and  lets  the  young  plant  through. 
As  soon  as  the  turnip-plant  has  put  fbrdi 
its  rough  leaves,  the  intervals  between 
the  rows  should  be  stirred  with  a  ligbt 
plough  drawn  up  by  one  horse.  The 
plough  can  be  made  to  go  within  an  inch 
or  two  of  the  plants,  throwing  the  earth 
from  the  row  mto  the  interv^ :  a  small 
harrow,  which  can  be  set  to  any  required 
width,  is  then  drawn  between  the  rows, 
to  loosen  the  earth  raised  by  the  plough. 
This  greatly  increases  the  absorption  of 
moisture  and  invigorates  the  young  plants. 
They  may  now  be  thinned  out  in  3ie  rows 
by  means  of  a  hoe  about  twelve  indies 
broad,  which  will  hoe  out  all  the  super- 
fluous plants,  leaving  little  tufts  a  foot  or 
more  apart  These  tufts  are  thinned  oat 
by  hand,  leaving  only  one  healthy  plant 
in  each.  Thus  the  turnips  are  Idft  at  a 
proper  distance,  and,  having  ample  room, 
will  soon  cover  the  rows.  A  horse-boe 
is  now  drawn  between  the  rows,  to  eradi- 
cate all  weeds  and  keep  the  soil  open  for 
the  fibres  of  the  roots  to  shoot  in.  It  is 
not  advisable  to  throw  the  earth  over  the 
turnips,  unless  it  be  just  before  winter,  fi> 
protect  them  fix)m  the  frost;  <m  the  con- 
trary, in  wet  weather  the  earth  is  more 
likely  to  cause  the  turnip  to  rot  than  to 
help  its  growth.  The  fibres  which  draw 
the  nourishment  strike  in  the  soil  below, 
and  spread  between  the  rows  wherever 
they  meet  with  a  loose  and  mellow  eartL 
In  order  to  have  a  heavy  crop,  espe- 
cially of  Swedish  turnips,  or  ruta  baga,  it 
is  advisable  to  sow  the  seed  early,  that  is, 
in  the  beginning  or  middle  of  May.  Th^ 
will  then  have  the  advantage  of  the  som- 
mer  showers,  and  be  beyond  the  reaeh  of 
the  fly  in  a  very  few  davs ;  and  when  the 
dry  weather  sets  in,  they  will  already 
have  a  supply  of  moisture  in  their  roots, 
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and  tiie  fibres,  having  struck  deep,  will 
not  suffer  any  check.  The  only  incon- 
venience of  sowing  early  is,  that  manv  of 
the  plants  are  apt  to  run  to  seed.  This  is 
in  many  cases  owing  to  the  seed  which  is 
used.  If  the  seed  has  been  raised  from 
fine  roots  which  have  stood  the  winter, 
there  is  little  dan^r  of  the  plants  running 
to  seed  in  the  first  summer ;  but,  as  is 
often  the  case,  if  small  imperfect  roots 
are  taken,  or  those  which  run  to  seed  in 
autumn,  then  the  plants  will  have  a  ten- 
dency to  produce  seed  and  not  bulbs. 
The  white  Norfolk  turnip  and  its  varie- 
-des  should  be  sown  about  midsummer,  to 
have  a  good  and  heavy  crop  before  winter. 
The  distance  at  which  they  may  be  left 
in  thinning  them  out  must  depend  on  the 
variety,  whetiber  it  has  a  wide-spreading 
top  or  not.  The  best  crop,  both  of  swedes 
and  common  field  turmps,  are  generally 
liiose  where  the  tops  are  vigorous  and 
moderately  spreading.  A  small  top  will 
not  nourish  a  lar^  bulb ;  but  when  the 
growth  is  chiefly  m  the  leaves,  the  bulbs 
are  seldom  large. 

It  may  be  considered  as  a  general  rule, 
tjiat  the  most  advantageous  mode  of  con- 
suming turnips  is  to  draw  them  and  cut 
them  m  slices  in  the  field,  to  be  there 
consumed  in  troughs  bv  sheep,  to  whom 
corn  or  oil-cake,  as  well  as  hay,  is  regu- 
larly given.  When  the  crop  of  turnip  is 
abmumnt,  part  of  them  may  be  stored  for 
the  cattle  in  the  yard  or  fatting-stalls, 
and  for  the  milch-cows  and  heifers.  The^ 
-will  require  nothing  but  good  straw,  if 
they  have  plenty  of  turnips,  and  no'  hay 
whatever  need  be  used,  unless  it  be  for 
the  horses;  and  even  they  will  tiirive 
irell  on  Swedish  turnips  and  straw,  with 
a  small  quantity  of  oats.  Turnips  are 
often  left  in  the  field  all  the  winter, 
which  greatly  deteriorates  them.  If  they 
cannot  all  be  fed  off  before  Christmas, 
they  should  be  taken  up,  with  the  tops 
OD,  and  set  close  together,  covered  with 
the  tops,  on  a  piece  of  grass,  or  in  some 
dry  spot  They  will  thus  be  quite  suffi- 
ciently protected  from  the  frost :  or  the 
tops  may  be  cut  off  within  an  inch  of  the 
erown  of  the  root,  and  they  may  be  stored 
in  long  clamps  five  feet  wide  and  four 
feet  high,  sloped  like  the  roof  of  a  house, 
and  covered  with  straw  and  earth,  in 


which  state  they  will  keep  till  they  are 
wanted.  It  is  advantageous  to  have  dif> 
ferent  varieties  of  turnips,  which  will 
come  to  perfection  in  suocesnou ;  and  it 
is  useful  to  sow  some  at  different  timet 
for  this  purpose.  The  small  tarm^ 
which  from  its  rapid  growth  is  called  the 
nimble  turnip,  may  be  sown  as  late  at 
the  end  of  August,  and  in  mild  seasons 
will  produce  tolerable  bulbs  in  winter 
and  early  in  spring.  The  frost  wUl  not 
injure  a  growing  turnip  so  readily  as  one 
which  is  come  to  perfection  and  the  leaves 
of  which  are  withered.  Some  varieties^ 
like  the  yellow  Aberdeen  and  the  gneen 
round  turnip,  are  hardier  than  o3iers» 
and  will  stand  the  winter  well  in  a  light 
and  dry  soiL 

There  are  so  many  varieties  cultivated, 
that  it  is  difficult  to  enumerate  them. 
The  Swedish  turnips  may  be  classed  ac- 
cording to  the  colour  and  size  of  their 
tops  and  the  shape  of  the  bulb.  The  best 
have  but  little  stem  rising  from  the  bolb, 
and  a  good  tuft  of  leaves.  The  substance 
of  the  turnips  i^  of  a  bright  yellow  and 
has  a  strong  smell,  especially  when  they 
have  been  kept  some  time.  No  frost  will 
hurt  them,  if  thtwr  are  kept  dry ;  but  al- 
ternate rain  and  nrost  will  do  them  harm. 
When  they  are  stored,  it  is  advantageous 
that  the  air  should  have  free  access ;  and 
for  this  purpose  it  has  been  recommended 
to  i^ace  them  between  hurdles  set  i^right, 
and  to  slightly  thatch  them  with  straw  to 
keep  out  the  rain.  In  this  way  they  keep 
longer  sound  than  when  put  in  clamps 
covered  with  straw  and  eaith. 

Of  the  field  turnip  there  are  numerous 
varieties.  The  common  Norfolk  turnip 
is  round  and  fiat,  the  bulb  being  hsit 
buried  in  the  ground ;  it  throws  out  no 
fibres,  except  from  the  slender  root  which 

Proceeds  from  the  centre  of  the  bulb, 
^here  is  a  subvariety  which  is  reddish  at 
the  insertion  of  the  Leaves,  and  another  of 
a  green  hue :  the  latter  is  the  hardiest 
The  globe  turnip  takes  its  name  from  its 
shape ;  it  rises  more  out  of  the  ground, 
and  grows  to  a  greater  size ;  like  me  las^ 
it  is  either  entirely  white  or  red  or  green 
near  the  crown.  It  is  on  the  whole  the 
most  productive  and  hardy.  The  tankard 
turnip  rises  high  out  of  the  ground,  and 
approaches  in  shape  to  the  mangel-wur 
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zel.  It  grows  to  the  greatest  size :  but 
it  is  apt  to  become  spongy  if  left  long  on 
the  ^ound,  and  its  weight  is  not  in  pro- 
portion to  its  bulk.  There  are  red  tan- 
kards and  green  tankards,  as  well  as 
white.  The  green  round  turnip  is  con- 
sidered yerj  hardy,  and  is  usually  sown 
late,  to  be  consumed  after  the  winter. 
The  yellow  Aberdeen,  although  somewhat 
less,  is  compact,  and  stands  the  winter 
well :  it  is  a  very  useful  variety. 

Next  to  those  above  mentioned  come 
the  smaller  turnips  of  quicker  grow^, 
which  have  mostly  been  taken  from  the 
garden. — ^They  should  not  be  sown  early, 
88  they  are  very  apt  to  run  to  seed  in  dry 
weather ;  but  in  a  moist  climate  they  may 
be  sown  at  any  time  in  the  summer,  and 
they  will  be  in  perfection  in  three  months. 
Thus  they  may  be  made  to  fill  up  the  in- 
terval between  the  early  rye  or  Trifo- 
lium,  fed  off  in  spring,  and  the  wheat 
sown  in  autumn. 

Those  who  are  possessed  of  a  good  va- 
riety will  do  well  to  raise  their  own  seed, 
as  that  which  is  bought  cannot  always  be 
depended  upon  for  this  purpose ;  the  best- 
shaped  middle-sized  bulbs  should  be 
chosen,  the  leaves  being  cut  off  not  nearer 
than  an  inch  from  3ie  crown.  They 
should  be  planted  in  a  mellow  soil,  in  rows 
three  feet  wide,  and  a  foot  from  bulb  to 
bulb  in  the  rows,  about  March  or  April. 
When  the  pods  are  well  filled  with  seeds, 
and  these  are  round  and  hard,  the  stem 
should  be  cut  close  to  the  root  and  care- 
fWly  laid  under  a  shed  to  dry.  The  seed 
will  ripen  there  without  shedding,  and 
when  the  pods  are  quite  dry,  the  seed  is 
easily  beaten  out  with  a  stick  or  light  flail. 
Birds  are  so  fond  of  it,  that  a  constant 
watch  must  be  kept,  and  this  is  the  reason 
why  so  few  farmers  grow  their  own  seed. 
Turnip-seed  is  often  raised  in  the  gardens 
of  cottagers,  whose  children  keep  off  the 
birds,  and  it  is  a  branch  of  industry  which 
every  fiirmer  should  encourage.  He  can 
readily  see  that  good  bulbs  only  are  used, 
and  he  secures  the  seeds  he  wants,  while 
the  cottager  is  well  paid  for  his  trouble. 
This  is  perhaps  the  most  convenient  mode 
of  raising  the  seed  on  a  large  farm.  If 
the  seed  is  kept  in  a  dry  granary,  it  will 
be  good  for  several  years.  It  is  however 
best  to  use  fresh  seed,  as  it  always  ger- 


minates sooner.  The  seed  is  seldom 
steeped,  but  generally  drilled  in  the  rows 
byadrUl-barrowor  more  perfect  sowing- 
machine.  The  best  farmers,  even  on  land 
well  manured  and  in  good  heart,  sow 
with  the  seed  some  artificial  manure,  as 
bones,  rape-cake,  or  rich  dried  compost, 
to  accelerate  the  first  growth  of  the  plants. 
Machines  which  sow  the  seed  and  manure 
in  drills  at  the  same  time  may  be  had  of 
most  of  the  manufacturers  of  improved 
agricultural  implements. 

UREDO.  As  the  diseases  of  com  oc- 
casioned by  fungi  belonging  to  the  gemas 
Uredo  are  of  great  importance,  we  shall 
describe  them  particularly.  In  the  ar- 
ticle Burnt-Ear  a  diseased  state  of 
wheat  is  described,  in  which  the  Uirtdo 
segetum  appears. 

Uredo  Caries,  De  Candolle.  (Jl.fottida^ 
Bauer),  is  found  on  wheat :  the  sporidia 
are  included  within  the  ovary  of  the 
fruit,  and  are  exactly  spherical,  rather 
large,  globose,  and  black.  When  this 
plant  appears  on  wheat  it  is  said  to 
have  the  Bunt,  Smut-balls,  or  Pepper- 
brand.  The  sporidia  may  be  detected 
in  the  young  seed  in  the  very  earliest 
states  of  the  flower-bud,  and  when  per- 
fectly ripe  it  occupies  the  whole  interior 
of  the  grain,  but  does  not  burst  the  skLo, 
so  that  the  grain  retains  the  character 
of  being  perfectly  sound.  The  spo- 
ridia are  fre<juently  mixed  with  deli- 
cate fibres,  which  seem  to  constitute  the 
mycelia  of  the  plant.  Henslow  calculates 
that  a  single  grain  of  wheat  may  contain 
more  than  4,000,000  of  sporidia.  Each 
of  these  sporidia  probably  contsuns  mil- 
lions of  sporules ;  hence  some  idea  may 
be  formed  of  their  minuteness,  as  well  as 
their  capacity  for  spreading  themselves  in 
every  direction.  Another  peculiarity  of 
this  fungus  is  that  it  has  a  very  disgusting 
smell,  and  the  consequence  is  that  floor 
made  from  grains  containing  it  cannot  be 
eaten.  Flour  thus  spoiled  is  however  sold 
to  gingerbread-makers,  who  have  found 
out  that  mixing  it  with  treacle  conceals  its 
disagreeable  ouour.  It  does  not  appear 
to  act  injuriously  when  taken.  In  raising 
wheat  for  seed  the  greatest  care  should  1j« 
taken  that  none  affected  with  the  smut- 
fungus  is  usedt  as  it  seems  proved  that 
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where  the  spomles  of  the  fungus  are 
present  m  the  seed  sown  they  wUl  grow 
up  with  the  plant,  and  be  developed  at 
the  period  of  its  ripening  its  fruit  Many 
remedies  have  been  proposed  for  getting 
rid  of  the  sporules  from  wheat  ^bout  to 
be  sown.  Washing  with  clean  water  has 
been  found  effectual,  and  with  lime-water 
much  more  so,  but  of  all  applications  a 
solution  of  sulphate  of  copper  (blue 
vitriol)  seems  to  answer  best  The  fol- 
lowing is  a  good  instance  of  the  effect  of 
dressing  wheat : — *  Mr.  John  Woolnough, 
of  Boyton,  sowed  a  large  field  in  alternate 
breadths  with  wheat  taken  from  a  good 
sample  without  dressing,  and  wheat  that 
had  been  dressed.  Xx>ng  before  the  com 
was  ripe  the  difference  was  most  distin- 
guishable. Upon  those  stretches  sown 
with  dressed  wheat  it  was  difficult  to  find 
any  branded  ears,  whilst  the  others  were 
so  branded  as  to  make  him  determine  to 
carry  the  com  at  separate  times  to  dif- 
ferent places.'    (Zinn.  7>a7W.,  vol.  V.) 

UrMO  rubigo  and  linearis  form  yellow 
and  brown  oval  spots,  and  blotches  of  an 
orange  and  yellow  colour  upon  the  stem, 
lea^  and  chaff  of  com,  and  various 
grasses.  The  sporidia  of  U,  linearis  are 
more  oblong  than  those  of  U,  rubigo,  but 
they  are  frequently  found  together. 
When  these  plants  are  present  the  disease 
of  the  com  is  called  Rust,  Red-rag,  Red- 
robin,  and  Red-gum.  This  is  the  plant 
which  Henslow  believes  to  be  identical 
with  the  Puccinia  graminis,  which  occurs 
in  com  affected  with  mildew.  The  mil- 
dew and  the  rust  are  often  confounded 
together  by  &rmers,  and,  as  shown  by 
Henslow,  there  is  no  difference  in  the 
essential  character  of  the  plant  which  is 
Ae  offepring  of  the  disease.  Some  beau- 
tiful drawings  of  the  Puccinia  by  Bauer, 
witii  an  account  of  the  mildew,  were  pub- 
lished by  Sir  Joseph  Banks  in  180.5. 
There  are  also  some  admirable  delmea- 
tions  of  the  plants  of  botii  smut  and  bunt 
by  Bauer,  in  the  '  Penny  Magazine  *  for 
1833.  Rust  and  mildew  are  not  so  cer- 
twnly  prevented  as  smut,  although  there 
is  reason  to  believe  that  the  sporules  of 
the  U.  rubigo  are  taken  less  up  by  the 
loots,  in  the  same  manner  as  those  pro- 
dwdnff  smut  As  a  dressing,  the  use  of 
the   lune-water  or  sulphate  of  copper 


should  never  be  neglected;  althousrh  it 
may  not  always  prevent  rast,  yet  there 
are  instances  recorded  in  which  undressed 
wheat  has  had  rust,  when  dressed  wheat 
fW)m  the  same  sample  has  not  had  it. 

Connected  with  the  question  of  blight 
in  com  is  one  that  has  produced  much 
discussion,  and  that  is,  how  far  the  Bar- 
berry {Berberis  vulgaris)  is  the  cause  of 
it.  There  is  a  very  general  impression 
amongst  &rmers  that  the  barberry-bush 
produces  rust  in  com,  and  there  are  nu- 
merous well-authenticated  instances  of 
blight  occurring  in  the  vicinity  of  bar- 
berry bushes  and  hedges.  Botanists,  not 
seeing  how  this  could  occur,  have  gene- 
rally treated  the  &ct  as  a  coincidence,  and 
acquitted  the  barberry  altogether  of  the 
crime  of  producing  blight ;  but  the  evi- 
dence of  blight  occurring  as  the  conse- 
quence of  the  presence  of  the  barberry  is 
constantiy  increasing.  One  of  the  best 
explanations  of  this  curious  circumstance 
is,  that  the  barberry  itself  is  subject  to  the 
attacks  of  a  fungus,  the  ^cidium  ber- 
beridis,  similar  to  that  which  produces  tiie 
disease  in  wheat  The  specific  characters 
of  the  two  however  are  very  different,  and 
it  is  only  by  having  recourse  to  the  sup- 
position that  many  of  the  recorded  species 
of  iBcidium  are  merely  varieties  changed 
in  character  by  change  of  position,  mat 
such  an  explanation  of  the  fact  can  be  ad- 
mitted. 

Besides  the  species  of  Uredo  mentioned, 
com  and  all  otiier  plants  are  subject  to 
the  attacks  of  a  large  number  of  these 
fungi.  On  whatever  plant  they  are  found 
they  are  indicative  of  disease,  and  the 
produce  of  the  plant  will  not  be  so  great 
as  when  in  a  state  of  health.  Sir  H. 
Davy  found  that  a  thousand  parts  of  good 
wheat  yield,  on  an  average^  955  parts  of 
nutritious  matter,  whilst  specimens  from 
mildewed  wheat  yielded  only  from  650  to 
210  parts  in  tiie  same  quantity. 

VINEYARD.  The  vine  only  thrives 
in  particular  climates,  where  the  autumns 
are  not  excessively  hot,  nor  the  springs 
subject  to  late  frosts.  It  has  been  ob- 
served in  France,  that  the  line  which 
marks  the  northern  boundary  of  the  vine- 
yards is  not  parallel  to  any  circle  of 
latitude;  but  that  it  lies  obliquely,  ad- 
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TiBciog  more  to  the  north  oo  the  eastern 
boondary  of  the  ooontry  than  on  the 
weilenL  It  seems  to  depend  more  on 
the  nature  of  the  climate  m  spring  and 
aatomn,  than  in  summer  and  winter.  A 
hard  frost  at  the  time  the  sap  is  qoieseeut 
has  no  bad  effect  on  the  yine,  but  rather 
the  contrary ;  while  a  late  frost  in  q>ring 
disappoints  all  the  hopes  of  the  Tine- 
grower.  There  was  a  time  when  the 
Tine  was  culdvatcxl  in  England  for  the 
purpose  of  making  wine :  and  whether 
the  climate  is  alter^  or  the  foreign  wines 
have  superseded  the  sour  homeHnade 
wines,  no  one  now  attempts  to  cultivate 
the  vine  except  for  the  purpose  of  obtain- 
ing grapes  for  the  table,  and  the  mode  of 
ctdtiyation  is  a  branch  of  horticulture. 

It  may  howeyer  be  interesting  to  know 
how  the  vine  is  cultivated  in  the  coun- 
tries which  produce  good  wine;  of  which 
Fmnoe  is  one  of  the  principal  and  nearest 
in  elimate  to  England.  The  vine  grows 
best  in  a  soil  where  few  other  shrubs  or 
plants  would  thrive,  and  it  seems  a  wise 
distribution  of  Providence,  that  where 
there  is  the  best  soil  for  wine,  there  it  is 
the  worst  for  wheat,  and  vice  versa.  The 
▼ine  delights  in  a  deep  loose  rocky  soil, 
where  its  roots  can  penetrate  deep  into 
fissures,  so  as  to  insure  a  supply  of  mois- 
ture when  the  surface  is  scorched  by  the 
sun's  rays.  Ou  the  steep  slopes  of  hills 
towards  the  south  and  sheltered  from  the 
north-east,  the  grapes  attain  the  greatest 
maturity,  and  the  vintage  is  most  certain. 
So  great  an  influence  has  a  favourable 
exposure,  that  in  the  same  vineyard  the 
greatest  diflference  exists  between  the 
wine  made  fVom  one  part  and  that  made 
tmm  another,  merely  because  there  is  a 
turn  round  the  hill,  and  the  aspect  varies 
a  very  few  degrees.  A  change  of  soil 
produces  a  similar  effect.  The  ftunous 
Khine  wine  called  Johannisberg,  when 
made  from  the  grapes  which  grow  near 
the  castle,  is  worth  twice  as  much  as  that 
made  a  few  hundred  yards  farther  off. 
Here  both  soil  and  aspect  change.  The 
CUb  de  Vougeauy  which  produces  the 
finest  Burgundy,  is  confined  to  a  few 
acres ;  beyond  a  certain  wall  the  wine  is 
a  common  Burgundy,  good,  but  without 
canraordinary  merit. 

The  best  vineyards  in  Europe  formerly 


belonged  to  monasteries,  and  the  qnably 
was  Uien  thought  of  more  importa&oe 
than  the  quantity ;  of  late  ^  demands  of 
commerce  have  made  the  quantity  ibe 
principal  obiject,  and  to  tiiia  ^  quality  i» 
frequently  sacrificed. 

When  avine  is  first  eilabiisfaed  «ii  any 
spot  where  none  grew  before,  the  fiat 
thing  is  to  prepare  the  ground  foe  plant- 
ing. In  steep  places,  where  the  wA 
might  be  earned  away  by  rains  m  yrinter 
or  spring,  terraces  are  rormed  by  build- 
ing massive  stone  walls  along  the  alope^ 
and  levelling  the  soil  behind  them.  'Ae 
walls  serve  to  reflect  the  heat,  and  fiDn  a 
shelter  to  the  viae  below,  lims  a  whole 
hill  is  sometimes  covered  wi^  terraces 
from  top  to  bottom,  and  there  tiie  wine  is 
generally  good,  if  the  exposure  is  fiayomv 
able.  Limestone,  gravet  or  coarse  sand» 
with  a  small  mixture  of  clay,  forms  a 
good  soil  for  a  vine ;  vegetable  sabstanees 
alone  ^ould  be  used  to  enrich  it,  such  as 
the  leaves  and  tendrils  of  the  vine,  the 
residue  of  the  grape  when  pressed,  and, 
failing  these,  tl^  leaves  of  trees  coUected 
when  green,  and  fi>rmed  into  a  compost 
with  earth.  The  ground  should  be  well 
trenched,  if  it  will  admit  of  it,  or  loosened 
with  the  mattock  and  fnekaxe,  aa  wa 
should  do  a  mass  of  gravd  which  was  t» 
be  spread  on  a  road,  and  whi^  was  too 
hard  for  the  shovel  or  spade.  The  dif- 
ferent parts  of  the  soil  should  be  inti- 
mately mixed,  keeping  some  fhie  earth  er 
soil  at  top  to  set  the  plants  in.  When 
the  ground  is  prepared,  holes  are  dug  ia 
rows  four  or  five  f^et  wide,  at  the  same 
distance  from  ea^  other,  so  as  to  alter- 
nate ;  some  of  the  finest  of  tiie  soil  is  put 
into  each  hole,  and  the  vine-plants  whi^ 
have  been  rooted  in  a  nursery,  or  else 
simple  cuttings,  are  carefully  kisoted, 
pressing  tiie  mould  round  the  roots,  md 
levelling  the  earth  round  them.  Rooted 
plants  will  bear  the  second  or  third  jrear, 
but  cuttings  take  a  much  longer  time. 
The  season  for  planting  is  during  the 
winter,  when  the  weather  is  open.  If 
cuttings  are  used,  they  are  taken  off  the 
vine  on  which  they  grew  at  the  usaal 
time  of  pruning  afker  me  vintage ;  a  |aece 
of  the  preceding  year's  wood  is  left  on  tiie 
cutting,  and  when  it  is  planted  the  ead 
where  the  old  wood  is  1^  is  bent  or 
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United  to  Ikeilitale  its  striking^:  tliree  or 
^mr  tjes  are  buried,  so  that  me  end  is  a 
ibot  at  least  uiidergroond.  If  the  jdant 
Is  already  rooted,  care  is  taken  not  to 
-womd  or  bend  the  roots,  but  to  spread 
them  out  and  eover  them  with  mould. 
Buriog  all  the  time  that  ike  Tine  is 
growiBg,  the  eround  must  be  regularly 
culti-vated  and  kept  perfectly  clear  of  all 
-weeds.  The  usual  mstmment  of  tillage 
in  stony  and  rocky  soils  is  a  tvo-pronged 
fdtk  fixed  in  a  short  handle  at  an  angle 
leas  than  a  right  angle  irith  the  prongs, 
-which  are  a  root  long,  aad  fery  strong, 
like  a  double  pickaxe  (see  figure).    This 


is  struck  into  the  ground  and  then  diawn 
towards  the  woriunan,  while  the  h^tdle 
is  liAed,  which  acts  as  a  lever  in  raking 
the  soil.  The  roots  are  by  this  means 
enabled  to  spread  through  the  soil  in 
search  of  moisture  and  f<wd.  The  next 
year  it  is  usual  to  prune  the  young  vine 
oLenmi  to  one  or  at  most  two  eyes  or  buds ; 
but  some  experienced  yine-dressers  re- 
commend deiferring  this  operation  to  the 
second  year,  by  which,  although  the  -vine 
-will  not  be  so  toward  in  fhiitmg,  it  will 
be  much  strengthened,  and  fully  repay 
the  apparent  loss  of  time  in  the  end. 

hi  me  third  year  the  vine  is  trained, 
that  is,  the  shoots  are  tied  to  upright 
stidces  planted  at  each  root,  or  they  are 
laid  in  an  ardi  and  tied  tram  one  root  to 
another  along  the  ground.  In  southern 
c&netes  trees  are  planted  at  a  certain  di&- 
tapee  IVom  each  other,  and  the  vine, 
planted  at  their  foot,  is  allowed  to  run  up 
their  branches,  from  which  it  is  led  in 
ftstoons  from  tree  to  tree,  while  the  head 
and  branches  of  the  tree  are  cut  off  to 
mefient  too- much  shade.  This  is  by  far 
the  most  ele^mt  mode  of  training  the 
"Hbe;  but  in  France  the  stakes  and  the 
lemr  training  are  the  only  methods  suit- 
able to  the  climate.  The  pruning  is  ge- 
nvally  done  in  the  beginning  of  winter. 


When  -vineyards  are  established  in  the 
idains,  where  sometiraes,  as  those  of  Me- 
doc,  tiiey  produce  very  good  wine,  the 
intervals  between  the  plants  can  be  stirred 
by  the  plough,  although  fiarking  and 
dig^ng  by  Imnd  is  more  common ;  hoe- 
ing is  as  necessary  in  a  vineyard  to  de» 
stroy  weeds  as  it  is  in  a  field  of  turnips 
or  any  other  crop^  sown  in  rows.  Wher- 
ever a  vineyard  is  overrun  with  weeds, 
you  may  be  sure  tiiat  there  is  no  good 
wine,  and  much  fover^  in  the  pro^ 
prietor.  The  prunmg  of  a  vine  in  bear- 
ing, the  direct  of  which  is  to  produor 
much  fruit  without  weakening  the  plant, 
can  only  be  learnt  by  experience  and 
practice ;  much  of  the  success  of  a  vine- 
yard depends  on  this  operation.  In  the 
best  vineyards  no  manure  is  used  exc^ 
that  which  we  mentioned  before,  of  leavea 
and  tendrils ;  but  some  soils  require  to  be 
recruited,  and  without  manure  would 
produce  Httle  or  no  wine.  In  this  ease 
there  is  no  attemative,  and  composts  must 
be  formed,  as  is  done  in  common  culti*- 
vation,  with  anunal  and  vegetable  sub- 
stances mixed  and  decomposed.  Horse- 
dung  should  be  avoided,  if  possible ;  cow> 
dung  is  cooler  and  more  nearly  of  a 
vegetable  nature ;  this  should  be  mixed 
with  as  mvKh  virgin  earth  fnsn  pastures 
and  meadows  as  can  be  procured,  and 
laid  in  small  heaps  in  the  intervals  be- 
tween the  rows.  It  may  be  left  a  little 
while  if  it  has  any  rank  smell,  and  then 
forked  in  round  the  roots ;  the  more  it  is 
dec<nnpo6ed  the  better.  Many  a  vineyard 
has  lost  its  reputation  after  having  been 
abundantiy  manured.  The  Johannisber^ 
was  much  reduced  in  value  after  having 
been  dunged,  while  in  the  possession  of 
General  KeUerman,  and  it  has  not  yet 
regained  all  its  former  reputation. 

Afi^  a  certain  time,  which  cUffers  in 
different  situations,  the  vine  becomes  less 
productive  fpom  the  exhaustion  of  the 
soil,  as  is  the  case  when  the  same  crops 
are  repeatedly  sown  in  the  same  ground: 
this  d^nds  on  the  depth  of  the  soiL  AH 
perennial  plants  shoot  out  their  roots 
fartiier  and  ferther  every  year  in  search 
of  fresh  earth,  and  it  is  by  this  means 
that  trees  flourish  for  a  kmg  time  on  the 
same  spot ;  but  if  the  roots  are  prevented 
from  spreading,  or,  the  plants  being  toe 
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crowded,  their  roots  interfere,  a  diminu- 
tion of  Yigour  is  the  consequence.  So  it 
is  with  the  vine.  In  some  situations, 
where  the  roots  strike  in  crevices  of 
locks  in  which  rich  earth  is  accumu- 
lated, the  vines  will  continue  in  vigour 
for  many  years;  but  where  their  pro- 
gress is  arrested  by  a  solid  rock  or  sub- 
stratum, they  will  in  time  show  signs  of 
exhaustion.  In  this  case  the  remedy  is 
tiie  same  as  for  land  bearing  com.  A 
fidlow,  or  rest,  as  it  is  usually  called,  is 
necessary,  together  with  the  addition  of 
such  manures  as  shall  restore  the  lost  fer- 
tility. For  this  purpose  a  portion  of  the 
oldest  roots  are  dug  up  every  year,  and 
Uie  ground  trenched  or  loosened  two  feet 
deep  or  more  with  the  mattock,  to  expose 
it  to  the  influence  of  the  atmosphere.  A 
oompost  is  prepared  with  sods  taken  from 

rtures,  or  any  vir^  earth  which  can 
procured;  this  is  mixed  with  some 
lime  and  turned  over  several  times,  to  rot 
all  the  roots  and  erass  which  may  be  in 
it,  and  to  make  it  a  uniform  and  rich 
mould.  Holes  are  now  made,  exactly  as 
wlien  a  new  vine  is  planted,  and  in  each 
of  them  a  basket  or  barrowful  of  earth  is 
thrown ;  in  this  the  new  plants  or  cut- 
tings are  planted  to  produce  new  vines  in 
due  time :  thus  the  vine^rd  is  gradually 
renovated.  The  proportion  thus  fallowed 
every  year  depends  on  the  natural  dura- 
tion of  the  vine  in  that  particular  situa- 
tion. In  inferior  soils  one-seventh  is  thus 
renewed  every  year ;  in  some  a  twentieth 
part  is  sufficient ;  and  there  are  vineyards 
which  have  never  been  renewed  in  the 
memory  of  the  present  generation,  but 
tiiese  are  few  in  proportion  to  the  rest. 

WARPING,  a  mode  of  producing  a 
deposition  of  the  earthy  matter  which  is 
suspended  in  rivers  of  which  the  current 
is  frequently  changed  by  the  rising  and 
fUling  of  the  tide.  This  causes  a  stirring 
of  the  water,  which  prevents  the  finer 
particles  from  being  deposited.  It  is  only 
necessary  to  produce  a  stagnation  of  the 
water  for  a  few  hours  to  have  a  copious 
deposit,  leaving  the  water  clear  over  it 

On  the  low  flats  which  border  the 
mouths  of  rivers  occasional  inundations 
often  cause  a  deposit  which  is  highly  fer- 
tilizing.    Thus  the  polders  in  Holland 


and  Flanders  have  been  formed  of  thf 
mud  of  large  rivers,  and,  being  drained 
and  kept  d^  by  dykes  and  sluices,  have 
formed  the  most  fertile  soils. 

Warping  is  an  imitation  of  this  natnnL 
process : — A  bank  of  earth  is  raised  along 
the  course  of  the  river,  so  hig^  that  the 
floods  cannot  pass  over  it.    In  some  pai^ 
of  this  dyke  is  a  sluice  for  the  double 
purpose  of  letting  in  the  water  and  letting 
It  out  at  pleasure.    When  the  tide  is 
setting  in  and  counteracting  the  natural 
current  of  the  river,  the  sluice  is  opened, 
and  the  water  flows  in  by  one  or  miate 
channels  made  for  the  purpose  of  convejr- 
ing  it  over  the  lower  land,  and  covers  it 
to  the  depth  of  high  water.    The  sluice 
is  now  shut,  and  the  imprisoned  water 
becoming  stagnant  deposits  all  the  mud 
which  it  held  suspended  before.  The  sluice 
is  opened  at  low  water,  and  the  water  is 
allowed  to  run  out  slowly;   it  leaves  a 
coating  of  mud  or  sediment,  which  hard- 
ens and  dries  rapidly.    This  operation  is 
repeated   until  a   thickness   of  several 
inches  of  new  soil  has  thus  been  warped, 
when  it  is  allowed  to  dry,    and  then 
ploughed  and  cultivated  like  any  other 
field.    It  takes  some  time  before  any  com 
will  grow  on  the  new  warp :  at  first  it 
looks  like  barren  mud,  but  it  soon  dries 
to  a  better  texture,  and  ultimately  pro- 
duces very  extraordinary  crops.     If  its 
fertility  decrease,  audits  surfiuje  is  still 
below  high-watermark,  a  slight  wuping, 
like  the  inundations  of  the  Nile,  imme- 
diately restores  the  fertility.      What  is 
curious  is  the  almost  total  absence  of  or- 
^ic  matter  in  the  warp-soils,  or  rather, 
Its  intimate  combination  with  the  earths, 
so  that  it  is  not  readily  separated  frooi 
them.    It  is  neither  like  clay  nor  sand, 
but  something  between  the  two,  soft  to 
the  touch,  but  not  hardening  into  lumps 
when  dry :  neither  very  porous  nor  vety 
retentive     of  moisture.    The  principal 
earth  is  silica  in  a  very  fine  state.    It 
generally  contains  a  portion  of  calcareous 
matter,  probably  from  comminuted  shdlt. 
It   produces   lieans,  oats,  potatoes,  and 
wheat  in  abundance,  without  any  manure. 
It  is  admirably  adapted  to  the  growth  oi 
flax,  especially  when  the  warp  is  of  a 
good  depth. 

The  principal  expense  in  warping  if 
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the  sluice,  and  the  canal  through  which 
the  water  is  conducted  over  the  land;  the 
longer  this  latter  is,  the  slower  the  pro- 
cess, as  much  warp  is  deposited  in  the 
canal,  which  has  sometimes  to  be  dug 
out.  Accurate  levels  must  be  taken,  or 
much  expense  may  be  incurred  uselessly, 
if  Ae  water  will  not  cover  the  sur&ce  to 
a  sufficient  depth. 

It  is  of  little  consequence  what  the  soil 
-was  originally ;  for  a  new  soil  is  deposited 
over  it.  It  should  however  not  be  too 
-wet  nor  marshy :  a  porous  soil  is  best,  as 
this  becomes  the  subsoil.  All  the  ine- 
qualities which  existed  before  are  obli- 
terated by  the  warping,  which  fills  up  all 
cavities,  and  leaves  a  perfectly  level  sur- 
face. At  an  outlay  of  2000/.  a  surfisuse  of 
dOO  acres  has  been  warped,  increasing 
the  value  of  the  land  more  than  10,OOo2. 
in  the  course  of  four  years— a  very  pro- 
fitable speculation.  The  fertility  of 
-warped  land  naturally  leads  to  the  con- 
clusion that  silica,  m  a  very  commi- 
nuted state,  becomes  best  adapted  for  the 
roots  of  plants  to  shoot  in  and  to  supply 
them  regularly  with  the  moisture  neces- 
sary to  their  vegetation,  and  that  their 
chief  nourishment  is  derived  from  the 
atmosphere,  since  very  little  organic 
matter  can  be  detected  in  warp,  and  few 
mineral  substances  besides  the  earths. 


WEEDS.  Every  plant  which  grows 
in  a  field  other  than  that  of  which  the 
seed  has  been  sown  by  the  husbandman 
is  a  weed,  and,  in  as  much  as  it  interferes 
with  the  intended  crop,  should  be  care- 
fblly  eradicated.  It  is  a  proof  of  good  cul- 
tivation when  few  weeds  appear  amongst 
the  growing  crops ;  and  many  of  the  ope- 
rations of  tillage  are  intended  chiefly  for 
th^  destruction.  One  of  the  prindpal 
uses  of  sunmier  fallows  is  to  destroy  the 
weeds,  which  come  up  in  ^ring,  and 
which  would  shed  their  seeds  in  summer, 
if  they  were  not  destroyed  before  the 
seeds  ripen.  When  roots  are  sown  in 
drills  and  carefully  hoed,  they  produce 
the  same  cleansing  effect,  and  supersede 
the  fiillow:  but  in  heavy  loams  which 
have  been  neglected  and  overrun  with 
weeds,  a  dean  fiillow  is  sometimes  indis- 


pensable, before  any  improved  metiiod 
can  be  adopted.  When  a  farmer  enters 
on  lands  which  are  in  a  foul  state,  it  is 
the  cheapest  way,  in  the  end,  to  sacrifice 
acn^,  and  thoroughly  purge  his  fields 
from  weeds,  especially  those  which  have 
vivacious  roots,  and  cannot  be  extirpated 
by  simple  ploughing.  The  mode  of  doing 
this  must  depend  on  the  nature  and  dura- 
tion of  the  weeds,  whether  their  roots  are 
perennial  or  die  off  after  the  plant  has 
borne  seed.  Annual  weeds  are  most  rea- 
dily extirpated  by  repeated  harrowings, 
by  which  the  seeds  are  brought  within 
the  influence  of  the  atmosphere,  and  when 
they  have  fkirly  vegetated  may  be  buried 
or  rooted  out,  and  by  exposing  their  roots 
to  the  influence  of  a  hot  sun  they  are 
effectually  destroyed.  The  seeds  of  an- 
nual weeds  are  chiefly  brought  on  tiie 
land  in  the  manure  wmch  is  made  in  the 
yards,  where  the  cattle  fed  on  hay  or 
straw  swallow  the  seeds,  which  pass 
through  them  undigested.  By  exciting  a 
great  decree  of  fermentation  in  the  mix- 
ture of  aung  and  litter  some  of  the  seeds 
may  be  destroyed,  but  many  of  them  will 
keejp  their  vegetative  powers  even  after 
having  been  exposed  to  a  considerable 
heat :  and,  as  it  is  not  advisable  to  let  the 
manure  undergo  a  great  degree  of  decom- 
position before  it  is  carried  on  the  land, 
many  seeds  always  escape  destruction, 
and  vegetate  as  soon  as  they  are  placed 
in  a  favourable  situation.  Those  which 
are  buried  deep  lie  dormant  for  a  loiu; 
time,  and  vegetate  as  soon  as  the  plough 
brinss  them  up  again. 

The  experien^  former  knows  well 
what  peculiar  species  of  weeds  infest  his 
fields,  according  to  the  soil  and  situation ; 
and  hj  studying  their  habits,  time  of 
flowermg,  and  of  ripening  their  seed,  he 
learns  the  best  mode  of  destroying  them. 

One  of  the  greatest  advantages  of  com- 
posts made  with  human  excrements 
mixed  witii  earths  and  mineral  sub- 
stances is,  that  they  introduce  no  weeds 
into  the  soil.  It  is  reported  that  in  China, 
where  the  dung  of  cattie  is  littie  used, 
in  comparison  witii  human  excrements, 
no  weeds  are  to  be  found  in  the  fields : 
and  if  i^ore  attention  were  paid  to  the 
preservation  of  this  highly-enriching  ma- 
nure, and  its  proper  application  to  th« 
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ion,  ranefa  expense  would  be  saved  which 
is  now  onayoidably  incurred  in  destroy- 
ingweeds. 

Feeding  sheep  on  roots  and  com,  while 
they  are  iblded  on  the  land,  is  anoAer 
mode  of  manuring  a  field,  without  in- 
troducing weeds,  especially  if  no  hay  is 
given  them,  except  clover-hay  of  the 
seocHid  crop,  which  is  generally  most 
firee  from  ue  seeds  of  weeds.  It  would 
be  impossible  to  enumerate  all  the  various 
weeds  which  may  infest  our  fields.  This 
would  be  giving  a  flora  of  all  the  British 
plants;  but  we  will  select  some  of  the 
most  common  and  troublesome  to  the 
fiumer,  with  such  an  account  of  each  as 
may  suggest  the  most  ready  means  of 
destruction. 

Of  the  annual  weeds  we  may  men- 
tion the  following  noticed  by  Professor 
Low  in  his  elements  of  practical  agri- 
culture. 

Sinapis  arvensiSf  or  Wild  Mustard, 
usually  called  charlock,  is  a  weed  the 
seeds  of  which  being  of  an  oily  nature 
will  remain  dormant  in  the  soil  for  an 
indefinite  time,  if  buried  above  six  inches. 
Hence  some  fkrmers  fear  to  deepen  their 
ploughings,  which  otherwise  would  be 
very  advantageous,  because  they  have 
fbund  that,  in  some  soils,  a  ploughing 
beyond  six  inches  deep  will  cause  the 
crop  to  be  overrun  wim  charlock  so  as 
to  choak  it  with  its  yellow  flowers.  It 
odIv  requires  a  littie  resolution,  and  an 
o«uay  which  will  be  well  repaid  in  the 
end,  to  destroy  this  enemy.  Hoed  crops 
will  destroy  the  plants  as  they  come  up. 
Winter  tares,  which  may  be  cut  before 
the  charlock  perfects  its  seeds,  will  help 
to  destroy  it,  and  if  tiiey  are  succeeded 
by  turnips  there  will  be  littie  charlock 
left  in  autumn.  Wherever  it  appears 
and  raises  its  yellow  flower  it  must  be 
pulled  out,  whatever  be  the  cost,  and  care 
must  be  taken  to  carry  the  plants  out  of 
the  field  to  bum  or  rot  them ;  for  the 
seeds  will  vegetate  when  they  are  but 
hftlf  ripe  in  the  pods.  We  have  dwelt  at 
Itn^h  on  this  weed,  because  it  is  one 
which  infests  many  of  our  best  soils,  and 
which  must  be  eradicated  before  the 
land  can  be  properly  cultivated. 

Somewhat  allied  to  the  last  is  tiie  wild 
radish,  Baphanua  raphanistrutn,  which  is 


oflen  also  called  diariock, — the  mode  of 
destruction  is  the  same. 

Papaver  Rhctcu,  or  Com  Pof^fiy,  in- 
fests some  soils  in  partieular  aeascnis.  If 
the  seed  it  allowed  to  tvpsD.  and  shed  it 
will  increase  rapidly :  good  tillage  how- 
ever soon  destn^s  it :  clover  and  tares 
which  ape  cot  while  tiie  pc^py  is  in 
flower  ^nerally  eradicate  it.  In  some 
seasons  it  will  ^pear  in  great  prolosioii, 
and  in  others  not  a  plant  will  be  seen* 

Centaurta  Cjfomia,  or  Blue-Bottle,  is 
seldom  found  m  any  quantity,  except 
where  there  is  a  slovenly  culture,  <»>  two 
white  crops  are  taken  m  soccessicm,  a 
practice  wnidi,  it  is  hoped,  will  scxm  he 
obsolete. 

Chr^acuUhemum  segeivm,  Gom-Mary- 
gold,  infests  some  soils,  and  most  he 
eradicated  by  careful  weeding;  when  the 
crops  are  (hilled,  this  is  not  a  difksit 
task. 

Pyretkrum  inodorum,  Corn-Feverfew, 
of^en  called  May-weed,  as  is  also  the 
wild  camomile,  often  infests  the  crops 
of  com,  and  with  every  care  in  weeding 
some  of  the  seeds  will  be  carried  to  the 
bam.  We  may  here  observe  generally, 
that  where  the  com  is  reaped  by  the 
sickle  and  a  long  stubble  is  left,  the  seeds 
of  weeds  remain  on  the  land,  and  al- 
though some  of  them  are  eaten  by  birds* 
yet  many  are  ploughed  in  after  the  stubble 
has  been  raked  off  or  mown.  Whereas 
if  the  com  is  mown  or  cut  close  to  the 
ground,  which  is  called  fag^g  or  bag- 
ging i^  all  the  weeds  are  tied  up  with 
the  com,  and  go  into  tiie  bam  or  stadc: 
and  if  care  be  taken  in  the  winnowiiig 
and  sifting  of  the  com  to  separate  the 
smaller  seeds  &om  the  straw  and  bom 
them  in  a  heap,  the  straw  will  be  dean 
and  the  dung  of  the  cattie  will  contain  no 
seeds  of  we^.  This  is  by  fer  the  best 
mode  of  proceeding;  and  by  careAil 
hoeing  and  weeding  and  burning  tiie 
small  seeds,  the  land  may  be  kept  tfAt- 
rably  free  from  seed-weeds. 

The  Sow-Thistle,  Sonchua  o2eracai% 
often  raises  its  heajd  above  the  com.  The 
seeds  are  blown  about  by  the  winds,  and 
if  the  hedges  and  headlands  are  not  hept 
clear  of  them,  they  will  sow  tfaemsdvct 
in  all  directions ;  but  it  is  a  ccmsincaott 
plant,  and  easily  pulled  oat   by  hud 
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before  its  flower  expands.  To  destroy 
tiiistles,  in  general,  it  is  only  necessary  to 
cut  them  down  just  as  ttie  flower  is  ex- 
panding ;  the  roots  will  liien  die,  and  in  a 
few  years,  by  the  united  attention  of  the 
fkrmers  in  a  district,  thistles  may  easily 
be  eradicated.  In  some  j>laces  the  inflnn 
paupers  are  employed  m  pulling  up  all 
the  thistles  in  me  hedges  which  border 
the  roads,  and  wherever  they  make  their 
appearance  in  the  highways  and  lanes  of 
a  parish.  This  practice  cannot  be  too 
generally  recommended,  for  the  hedges 
and  ditches  and  the  sides  of  roads  and 
lanes  are  often  perfect  nurseries  of  weeds. 

Arctium  Laj^  (Burdock),  is  a  very 
common  weed  in  fields ;  but  with  a  little 
care  it  is  easily  extirpated. 

Agrostemma  Gith&go,  or  Com-Cockle, 
is  a  very  injurious  weed,  because  its 
seeds  ripen  about  the  time  of  harvest,  and 
from  its  size  cannot  be  easily  separated 
fh)m  the  com  by  sifting ;  it  contains  a 
&rina  which  is  oily  and  wheti  ground 
with  the  com  greatly  deteriorates  the 
flour.  The  only  mode  of  extirpation  is 
by  hand-weeding. 

SteUaria  media,  or  Common  Chick- 
weed,  is  a  small  plant  which  grows  abun- 
dantiy  on  light  soils  which  have  been 
abundantiy  manimed.  If  it  be  allowed 
to  overspread  the  ground  it  will  choak 
the  young  crops,  especially  tumlps,  car- 
rots, and  all  slow-growine  seeds.  Drill- 
ing the  crops  and  early  hoeing  them  is 
the  best  means  of  destroying  this  weed ; 
9S  soon  as  the  crop  gets  above  the  chick- 
weed,  it  is  soon  destroyed,  if  the  latter 
covers  the  ground  well.  It  often  does 
harm  to  young  clover,  but  the  latter  soon 
overpowers  it.  Tares  smother  it  readily. 
The  same  observations  are  applicable 
to  the  Spergula  arvaisis,  or  Com-Spurre;^, 
a  larger  variety  of  which  however  is 
cultivated  as  excellent  food  £[)r  milch 
cows. 

Gfaiium  apariney  or  Goose-Grass,  also 
called  Cleavers,  is  a  weed  which  is  dis- 
persed by  the  seeds  attaching  themselves 
to  tl]«  wool  of  sheep  by  means  of  hooks 
with  which  they  are  provided.  They 
increase  rapidly,  in  some  soils,  if  they 
are  not  carefully  pulled  up  and  the 
hedffes  cleared  of  them. 

Urtica  wrens.  Stinging  Netties,  gene- 


rally grow  where  the  ground  has  been 
strongly  manured,  especially  where  heaps 
of  dung  have  lain.  They  arc  seldom, 
very  troublesome,  and  are  easily  eradi- 
cated by  repeated  ploughing  and  inl^ 
gardens  more  than  fields. 

Foli/gonum  Convolvuius,  Climbing  Buck- 
wheat is  a  very  taroublesome  weed,  which 
winds  round  the  stems  of  the  com  and 
often  overtops  them.  The  seeds  are  said 
to  be  nutritious,  and  not  to  injure  the  oats 
when  mixed  with  them ;  but  in  wheat  it 
is  very  destmctive,  and  diminishes  the 
product  while  it  injures  the  quality  of  the 
com. 

All  the  common  grasses  are  weeds  in 
com-fields,  and  in  the  alternate  hus- 
bandry are  introduced  in  the  regular  cul- 
tivation. When  the  grass  is  ploughed 
up,  if  the  sods  are  not  covered  simcientiv 
so  as  to  rot,  tufts  of  grass  remain,  whidi 
greatiy  increase,  to  the  injury  of  the  next 
crop.  However  carefully  the  land  may 
be  ploughed,  if  it  be  sown  immediately, 
the  roots  of  grass  will  be  ndsed  to  the 
surface  by  the  harrows.  The  only  re- 
medy is  to  have  them  carefully  forked 
out,  and  carried  to  some  comer  or  waste 
spot,  there  to  form  the  foundation  of  a 
dung-heap  or  compost.  When  the  land 
is  ploughed  up  before  winter  and  the  seed 
sown  iu  spring,  tiie  grass  will  be  rotten 
and  have  lost  its  vegetative  power. 

The  Bearded  Wild  Oat,  Avenafatua,is 
a  very  troublesome  plant,  and  sometimes 
almost  exceeds  the  tme  oat  in  quantity : 
but  this  can  only  be  the  case  with  very 
slovenly  farmers.  It  ripens  sooner  than 
the  com  and  sheds  its  seeds  before  har- 
vest Crops,  cut  green  for  fodder,  such 
as  rye,  winter  barley,  and  tares,  repeated 
if  necessary,  soon  destroy  this  weed,  whidi 
has  no  perennial  root 

These  are  some  of  the  most  common 
annual  and  bienniid  weeds.  They  may 
all  be  easily  destroyed  by  weeding  at  the 
time  when  they  have  pushed  up  their 
seed-stems  and  the  flower  is  about  to  ex- 
pand ;  if  they  are  cut  up  at  that  time  they 
seldom  recover.  Hoeing  them  when  vejy 
young,  unless  the  weather  be  dry  enough 
to  scorch  the  roots  exposed,  often  increases 
them  instead  of  killing  them.  But  the 
last-mentioned  weeds  are  easily  got  rid 
of  in  comparison  with  those  whioi  hure 
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perennial  roots,  and  some  of  "which  in- 
crease the  ^ter  the  more  the  roots  are 
divided.  It  may  be  proper  to  observe 
that  too  little  attention  is  paid  to  the  weeds 
in  our  upland  meadows  and  pastures. 
One  would  imagine  that  every  plant 
which  increases  the  weight  of  the  hay 
or  covers  the  ground  in  spring  is  whole- 
some for  cattle,  whereas  many  are  detri- 
mental when  they  are  eaten  for  want  of 
better  food.  Of  this  kind  are  the  ranun- 
culi, commonly  called  butter-cups,  which, 
far  from  deserving  this  name,  are  never 
touched  by  the  cows,  so  long  as  they  can 
find  other  food.  Without  going  the 
length  of  ascribing  to  the  butter-cups  the 
power  of  causing  epidemic  diseases  in 
cattle,  and  even  in  men  who  eat  of  the 
milk  and  butter  pf  cows  who  have  eaten 
them,  there  is  no  doubt  that  where  the 
cows  are  forced  by  hunger  to  eat  many 
of  them,  they  may  be  verv  injurious  to 
their  health  and  to  the  proauction  of  good 
milk.  As  these  plants  have  strong  peren- 
nial roots,  they  take  possession  of  rich 
moist  soils  to  the  exclusion  of  good 
gi*asses.  When  not  very  abundant  the 
plants  may  be  weeded  out  by  means  of  a 
sharp  spud  or  hoe,  and  the  expense  will 
be  well  repaid  in  the  quality  of  the  hay 
or  pasture.  Where  they  are  very  abun- 
dant the  only  remedy  is  to  break  up  the 
grass  in  autumn,  let  it  be  exposed  to  the 
frost  in  winter,  take  a  crop  of  com  next 
season,  and  lay  it  rough  again  the  winter 
after.  In  the  succeeding  spring  the  land 
may  be  inoculated  with  good  tufts  of 
grass,  and  before  the  next  year  an  im- 
proved pasture  will  have  been  formed: 
or,  if  this  is  too  much  trouble,  it  may  be 
summer-fallowed  and  sown  in  August 
with  pure  seeds  of  the  best  grasses.  This 
is  expensive,  as  a  whole  year's  produce 
is  lost,  but  the  subsequent  pasture  will  be 
so  much  better,  that  the  expense  may  be 
considered  as  a  profitable  investment 
The  most  common  species  of  butter-cup 
are  the  Ranunculus  acrisy  repens,  and  hul- 
bosus:  the  R.Jlammula  is  highly  poisonous, 
but  not  common,  except  in  marshy  pas- 
tures. 

Senecio  Jacobaa,  or  Rag  Wort,  is  an- 
oither  troublesome  weed ;  but  as  sheep  eat 
it  readily  when  young,  it  is  easily  kept 
down  by  pasturing  and  folding.    In  moigt . 


weather  also  it  is  easily  polled  up  bj 
hand. 


Tussilago  farfara.  Coltsfoot 

s  it  kills  the  finer  grasses  under 


^    ^    ^  By  its 

large  leaves  it  kills  the  finer  grasses  under 
it  As  moisture  is  essential  to  its  luxu- 
riance, draining  tends  to  diminish  its 
growth,  careful  manuring  also  makes  the 
grasses  get  the  better  of  it,  and  choak  it 
when  younff. 

Chrysanthemum  Leucanthemttm,  or  Great 
White  One  Eye,  sometimes  abounds  in 
inferior  pastures,  and  is  only  extirpated 
by  tillage  and  improving  the  soS  by 
manuring  it  well. 

We  have  already  mentioned  annual 
and  biennial  thistles,  but  the  perennials, 
such  as  the  Cnicus  arvensis,  and  Sonckus 
arvensis,  or  Corn-Thistle  and  Sow-Thistle, 
are  much  more  difBcult  to  eradicate,  as 
the  roots  strike  deep  in  the  ground  and 
throw  up  fresh  shoots  every  year.  The 
most  effectual  mode  of  destroying  them 
is  to  draw  them  out  with  an  instrument 
like  large  pincers,  made  of  wood  or  iron, 
and  called  *  a  thistle-drawer,'  the  form  of 
which  is  well  known,  and  which  may  be 
had  in  most  ironmongers'  shops.  The 
time  to  draw  the  thistles  is  when  the  stem 
is  grown  sufficiently  to  give  a  good  hold 
of  the  crown  of  the  root.  Great  care 
must  be  taken  not  to  break  the  root  too 
near  the  ground,  but  to  draw  it  out  com- 
pletely. In  ploughing  also  a  broad  and 
sharp  share,  cutting  horizontally  7  or  8 
inches  below  the  surface,  will  cut  off  the 
long  roots  so  as  to  prevent  their  making 
fresh  shoots,  and  when  this  is  done  while 
the  thistle  is  in  a  growing  state  the  root 
will  bleed  and  be  destroyed.  In  grass 
land  they  are  soon  destroyed,  if  they  are 
carefully  cut  down  with  a  scythe  just  as 
the  flower  is  expanding,  and  before  the 
seed  is  formed.  If  this  is  done  for  two 
or  three  years,  not  a  thistle  will  be  seen ; 
but  then  all  the  neighbouring  farmers 
must  agree  in  a  general  war  upon  thistles, 
whether  on  the  land  or  in  the  hedge-rows. 

The  Dock  {Rumex  chtusifolius  and 
others)  is  another  most  troublesome  weed 
both  in  fields  and  pastures,  and  is  only 
to  be  eradicated  by  similar  means  with 
the  thistle.  Docks  are  often  left  in  the 
field  after  harvest,  where  Aey  shed  their 
seed  at  leisure,  whereas  they  should  be 
collected  with  as  great  care  as  the  cofd 
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itself^  and  inyariably  be  burned  in  heaps : 
fliis  is  the  only  sure  means  of  destroying 
the  seed.  They  are  often  thrown  into  the 
roads,  supposing  that  they  will  be  crushed 
by  the  wheels  of  carts  passing  over  them ; 
but  it  must  be  remembered,  that  birds 
may  swallow  them,  and  void  them  again 
witii  their  vegetative  powers  uninjured, 
if  not  improved ;  and  that  thus  they  are 
again  sown  on  the  land.  Nothing  but 
burning  is  a  sure  destruction  of  the  seeds. 
Centaurea  nigra  (Black  Knapweed,  or 
Horse-knot)  is  a  coarse  plant  which 
chiefly  infests  pastures,  and  takes  up  the 
room  of  useM  grasses,  most  animals  re- 
fusing to  eat  it.  It  is  only  to  be  eradi- 
cated by  pulling  the  plants  up  by  the 
roots  or  cutting  mem  close  to  the  ground 
wherever  they  appear ;  manuring  the 
surface  highly  and  mowing  the  grass 
soon  makes  them  disappear. 

Polygonum  amphihium,  commonly  called 
Amphibious  Persicaria,  is  found  on  very 
wet  land,  and  is  best  destroyed  by  drain- 
ing. 

Besides  the  common  couch  grass,  Triti- 
cum  repens,  which  is  the  pest  of  fiirmers 
on  light  soils,  there  are  a  variety  of  plants 
which  spread  both  by  the  roots  and  by 
creeping  along  the  sorface :  of  this  kind 
are  fiie  different  sorts  of  quitches^  as  they 
are  provincially  called,  which  grow  in 
wet  soils;  of  tiiese  the  Agrostis  stoloni- 
fera,  once  so  highly  praised  as  fodder 
under  the  name  otjiorin,  and  the  Agrostis 
alba  (March  bent  grass)  are  the  most 
conmion ;  when  they  take  possession  of  a 
spot  they  exclude  all  other  grasses.  The 
only  mode  of  extirpating  these  last  is 
draining  and  careful  tillage.  But  to  re- 
turn to  the  common  couch.  This  weed 
sometimes  takes  such  possession  of  the 
soil  that  nothing  else  can  thrive  in  it.  It 
IS  not  a  single  fallow  or  cleaning  which 
will  get  rid  of  it,  but  a  regular  system. 
Ploughing  does  often  more  harm  than  good 
by  dividing  the  root  (which  is  in  fact  an 
underground  stem),  and  thus  increasing 
the  number  of  plants.  The  most  eflfec- 
tual  means  of  destruction  is  by  the  fork. 
If  after  the  ground  has  been  qnce  ploughed 
it  be  forked  up  carefully  in  dry  weaSier, 
and  the  tufts  of  couch  with  their  roots  be 
exposed  to  the  hot  sun,  they  may  be  raked 
off  and  burnt  j  but  as  these  roots  contain  , 


much  nutritive  saccharine  matter,  it  is 
often  worth  while  to  wash  them,  if  the 
adhering  earth  cannot  be  beat  out,  and  to 
give  them  to  horses  and  cattle  to  eat, 
taking  care  that  the  litter  and  dung  made 
at  that  time  be  reserved  to  manure  grass 
land  and  not  arable  fields.  Heaps  of 
couch  majr  be  rotted  by  pouring  urine  or 
the  drainings  of  dunghills  over  them; 
and  if  they  are  frequently  turned  will 
produce  a  rich  compost.  Anjr  inconve- 
nience from  the  extreme  vitality  of  the 
roots  is  obviated  by  using  this  compost 
mixed  with  earth  as  a  top-dressing  for 
pastures. 

Another  weed  with  perennial  and  very 
vivacious  roots,  is  the  Arrhenatherum 
avenaceum  (Common  Oat-like  Grass). 
The  root  is  bulbous,  and  the  bulbs  sepa- 
rated grow  again.  It  is  difficult  to  eradi- 
cate, but  the  means  employed  to  get  rid 
of  the  couch  grass  will  succeed  with  this 
and  most  other  perennial  roots.  These 
troublesome  weeds  may  have  been  wisely 
dispersed  through  the  soil  by  Providence, 
to  induce  the  cultivator  to  give  his  land 
a  more  perfect  tillage  than  he  might  have 
done  otherwise.  The  expense  of  forking; 
and  what  is  usually  called  couching, 
is  generally  amply  repaid  by  the  finer 
tilth  it  gives  to  the  land,  and  the  crops 
are  more  certain  and  abundant  in  con^ 
sequence. 

There  are  many  other  weeds  both  in 
arable  and  pasture  land  which  indicate 
slovenly  culture,  and  which  disappear  on 
careful  cultivation :  such  as  briars,  fiirze, 
broom,  and  rushes ;  the  last  being  a  well- 
known  sign  of  superabundant  moisture, 
and  only  to  be  destroyed  by  under-drain- 
ing. The  whole  process  of  cultivation  is 
a  continual  struggle  between  the  former 
and  the  weeds  natural  to  the  soil  he  cul- 
tivates. The  sooner  he  subdues  them 
entirely  the  less  will  be  his  subsequent 
trouble ;  and  the  perfection  of  agriculture 
is  to  produce  crops  of  such  vegetables  as 
are  useful  and  profitable,  and  are  suited 
to  the  soil  which  is  cultivated,  while  all 
others  are  excluded  which  might  inter- 
fere with  the  crops  to  be  raised.  That 
much  remains  yet  to  be  done  in  this  re- 
spect on  farms  which  are  looked  upon  as 
models  of  cultivation,  will  be  acknow- 
ledged on  simple  inspection.    The  almost 
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I  adoptioa  of  the  system  of  diill- 
iBg  and  hoeing  tbe  crops  tends  greatly  to 
the  deitmction  of  useless  plants  on  arable 
land ;  much  yet  may  be  done  by  way  of 
improTing  the  produoe  of  meadows  and 
pastures  by  the  destmction  of  all  noxious 
and  useless  plants,  and  the  introduction  of 
those  which  are  nutritious  and  improve 
the  herbage,  whether  depastured  or  made 
into  hay ;  and  nothinff  is  so  likely  to  do  so 
as  a  good  system  of  utemate  husbandry, 
where  the  best  grasses  are  cultivated  as 
eardully  as  the  plants  which  are  imme- 
diately applied  to  the  food  of  man. 

Upon  lanus  where  annual  weeds  abound, 
it  n  a  good  practice  to  allow  a  few  weeks  to 
d^Me  between  the  last  ploughing  and  the 
tiiM  of  sowing  the  crop,  as  the  seeds  of  an- 
wuh  sufficiently  near  the  surfeoe  vegetate, 
and  the  young  plants  are  rooted  up,  and  de- 
stroyed by  the  harrow,  which  cover  in  the 
legitimate  crop;  this  plan  is  more  particularly 
advisable  for  Lent  com,  to  which  charlock  and 
red-weed  are  the  worst  enennes. 

These  also  abound  very  firequently  in  wheat, 
and  in  their  young  state  they  may,  in  this 
case  also,  be  effectiudly  destroyed  by  harrow- 
ing, slightly  diagonaUy,  across  the  rows  of 
wheat.  This  process  roots  up  the  weeds, 
whilst  it  has  also  a  beneficial  effect  upon  the 
wheat,  the  latter  escaping  without  injury  from 
being  a  firmly  rooted  plant. 

The  most  suitable  time  for  harrowing  wheat 
for  the  purpose  of  destroying  annuals  is 
when  the  surface  of  the  soil  is  slightly  crus- 
ted with  frost.  When  this  is  done,  hand- 
hoeing  on  certain  chalk  and  limestone  soils 
is  thought  quite  unnecessary,  but  upon  the 
rich  clays,  and  also  upon  loamy  lands  gene- 
rally, and  gravels,  the  custom  of  hand  or 
horse-hoeing  wheat  is  found  to  he  very  ad- 
vantageous, both  in  promoting  the  growth  of 
an  abundant  crop,  and  in  effectually  keeping 
down  weeds,  which  are  naturally  more  rapid 
in  their  growth  upon  these  soils. 

The  charlock  is  frequently  injurious  to 
root  crops,  from  its  coming  up  in  such  quan- 
tities, and  growing  so  rapidly  during  wet 
weather,  that  the  young  turnips  are  smoUiered 
before  tiie  hoes  can  be  used  amongst  them, 
and  even  when  the  weather  clears  up,  the 
hoeing  is  such  an  expensive  operation  that 
the  crop  is  unremunerating.  We  consider 
tiw  best  preventive  to  be  &e  use  of  super- 
phosphate of  lime  or  guano,  (manures  which. 


lapidly  stimulate  the  growth  of  the  yomg 
turnips,)  and  also  drilling  them  on  the  riid^, 
or  at  wide  intervals  on  the  flat,  so  that  the 
horse-hoes  may  be  used  between  the  intervals 
as  BOOD.  as  the  young  plants  are  visible  in 
rows.  This  {dan  frequently  saves  vefy  heavy 
expenees  in  deaning  root  crops,  vdueh,  ^ 
they  had  been  sown  broad  cast  or  drilled  in 
narrow  rows,  would  be  quite  QnaToidahl& 

An  advantage  whidi  attends  the  lue  of 
artificial  manures  is,  that  although  tben^  wsj 
encourage  the  growth  of  weeds,  they  do  not 
increase  their  number.  It  is  impoasiUa  to 
prevent  seeds  of  weeds  being  returned  to  the 
land  with  the  dung  from  the  fkrm^yarAk 

WHEAT— Whether  we  regard  the  i 
taut  uses  which  it  serves  as  the  abi 
source  of  food  for  the  increasing  popula- 
tion of  this  country,  or  the  value  of  tiie 
produce  to  the  farmer,  of  all  the  plants  whieb 
are  cultivated,  there  is  none  ot  more  im> 
portance  than  wheat  It  grows  readi^rin 
almost  every  climate  from  the  torrid  to 
the  frigid  zones.  A  temperate  dianle, 
such  as  is  best  suited  to  the  nature  of  mai^ 
seems  to  be  its  natural  home.  It  his 
been  so  long  cultivated,  that  ^ere  it  u^ 
pears  to  grow  spontaneously,  as  in  aone 
uncultivated  spots  in  the  East,  it  is  doubc- 
fhl  whether  it  be  not  the  remains  of  irbat 
antiently  cultivated  there.  It  is  an  ex- 
tremely hardy  plant,  and  its  vitidigr  is 
such  that  it  is  not  easily  destroyed.  Wnest 
has  been  known  to  be  coveml  with  the 
water  of  floods  so  long,  thai  every  odw 
remnant  of  vegetation  was  destroyed;  and 
yet,  on  the  waters  retiring,  it  has  sprof 
up  from  the  root  and  come  to  perfeetifln: 
it  has  also  been  found  in  Egyptian  tondie, 
and,  if  the  statements  are  true  which  lave 
appeared  in  the  '  Doncaster  Gazette^  and 
other  publications,  it  has  grown  when 
planted. 

The  botanical  characters  of  wheat,  ibt 
scientific  name  of  which  is  THticmm,  are 
not  described  here.  Some  botanists  have 
divided  wheats  into  diflerent  species,  fron 
some  marked  peculiarity  in  their  fintti'  j 
tion.  Others,  considering  that  they  moslif 
form  hybrids  when  mixed  in  the  sowia^ 
and  that  their  peculiarities  vary  widi  Ite 
soil  and  climate,  have  looked  upon  all  tk 
cultivated  wheats  as  mere  varieties.  There 
are  however  three  Drincipal  Tiuletiet^  i» 
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different  in  appearance  that  tb^  claim 
peculiar  attention.  These  are  the  hard 
wheats,  the  soft  wheats,  and  the  Polish 
-wheats.  The  hard  wheats  are  the  pro- 
duce of  warm  climates,  such  as  Itedy, 
Sicily,  and  Barbary.  The  soft  wheats 
^row  in  the  northeni  parts  of  Europe,  as 
in  Belgium,  England,  Denmark,  and 
Sweden.  The  Polish  wheats  ^w  in 
the  country  from  which  they  denve  their 
name,  and  are  also  hard  wheats.  It  is 
from  their  external  form  that  they  are 
distinguished  from  other  wheats.  The 
hard  wheats  have  a  compact  seed  nearly 
transparent,  which,  when  bitten  through, 
breaks  short,  and  shows  a  very  white 
flour  within.  The  soft  wheats  are  those 
usually  cultivated  in  Britain ;  they  have 
an  opaque  coat  or  skin,  and  which,  when 
first  reaped,  give  way  readily  to  the  pres- 
sure of  the  finger  and  thumb.  These 
wheats  require  to  be  well  dried  and  har- 
dened before  they  can  be  conveniently 
ground  into  flour.  The  Polish  wheat  has 
a  long  chaff  which  is  much  longer  than 
thes^d,  a  large  oblong  hard  seed,  and  an 
ear  cylindrical  in  appearance.  It  is  a 
delicate  spring  wheat,  and  not  very  pro- 
ductive in  the  climate  of  England :  hence 
it  has  only  been  occasionally  cultivated 
by  way  of  experiment 

The  following  cuts  represent  some  pe* 
culiar  varieties  of  wheat  The  first  is  a 
compound  ear,  produced  by  very  luxuriant 
vegetation,  and  is  common  in  E^pt. 
The  second  is  the  spelter  wheat,  of  which 
the  chaff  is  so  strongly  attached  to  the 
grain  as  to  be  separated  only  by  passing 
through  a  mill.  It  is  an  inferior  variety, 
but  grows  in  less  fertile  soils.  The  third 
is  the  Polish  wheat,  with  verjr  long  chaff 
and  hard  grains.  The  fourth  is  a  variety 
which  only  ripens  one  seed  in  each  spike- 
let,  and  is  not  much  cultivated.  The 
fifth  is  common  soft  bearded  wheat  If 
the  awns  of  this  kind  are  obliterated,  it 
forms  our  common  soft  wheat  The  cir- 
cumstance of  awns  seems  not  to  affect 
the  nature  of  the  wheat,  and  they  differ 
so  much  in  length  that  the  varieties  of 
smooth-cared  and  bearded  wheats  run  in- 
sensibly into  each  other. 

The  hard  wheats  contain  much  more 
gluten^  a  tough  viscid  substance  which  is 
very  nutritious,  and  which,  containing  a 


portion  of  nitrogen,  readily  promotes  tbat 
fermentation,  or  rising,  as  it  is  called,  of 
the  dough,  which  is  essential  to  good  light 
bread.  The  (quantity  of  this  varies  with 
the  soil  and  clunate,  from  5  per  cent  in 
some  soft  wheats  to  30  per  cent,  in 
the  hardest  and  most  transparent.  It  is 
this  quantity  of  gluten  which  causes  the 
Italian  wheats  to  be  used  exclusively  for 
the  rich  pastes  which  form  so  large  a  por- 
tion of  the  food  of  that  nation.  The  soft 
wheats  contain  the  greatest  quantity  of 
starch,  which  fits  them  for  the  vinous  fer- 
mentation, by  its  conversion  into  sugar 
and  alcohol:  for  brewing  or  distilling^ 
therefore,  the  soft  wheats  are  the  best. 

The  distinction  between  the  winter  and 
summer  wheats  is  one  which  arises  en- 
tirely from  the  season  in  which  they  have 
been  usually  sown ;  for  they  can  readily 
be  converted  into  each  other,  by  sowing 
earlier  or  later,  and  gradually  accele- 
rating or  retarding  their  growtiis.  The 
difference  in  colour  between  red  and  white 
wheats  is  owing  chiefly  to  the  soil ;  white 
wheats  gradually  become  darker  and  ulti- 
mately red  in  some  stiff  wet  soils,  and  the 
red  wheats  lose  their  colour  and  become 
first  yellow  and  then  white  on  rich,  light, 
and  mellow  soils.  It  is  remarkable  that 
the  grain  sooner  changes  colour  than  the 
chaff  and  straw.  Hence  we  have  red 
wheats  with  white  chaff,  and  white  wheats 
with  red  chaff,  which  on  the  foregoing 
principle  is  readily  accounted  for.  The 
chaff  retjdns  the  ori^nal  colour  when  the 
skin  of  the  grain  has  already  changed 
to  another.  We  state  this  on  our  own 
experience.  The  soil  best  adapted  to  the 
growth  of  wheat  is  a  deep  loam  inclined 
to  clay,  with  a  dry  subsoil.  Ifthisisnot 
so  naturally,  it  must  be  drained  artificially, 
to  ensure  good  crops  of  wheat.  In  such 
a  soil,  wheat  may  be  sown  every  third 
year,  with  proper  intermediate  crops* 
Formerly  the  preparation  for  a  wheat 
crop  was  generally  by  a  clean  naked 
fallow,  with  a  certain  addition  of  manure^ 
the  remains  of  which  were  thought  suffi- 
cient for  a  crop  of  barley  or  oats ;  after 
which  the  fallow  recurred.  It  was  soon 
found  out  that,  by  this  means,  a  crop 
of  wheat  could  never  be  forced  beyond 
a  certain  average ;  for  if  more  than  the 
usual  portion  of  manure  was  carried  on 
2e 
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the  land,  the  wheat  failed,  by  being  Isud 
before  it  arrived  at  maturity.  Thns  a 
limit  appeared  to  have  been  set  to  its  in- 
crease. New  modes  of  cultivation  have 
shown  that  this  was  not  without  its  re- 
medy, and  -that  it  was  recent  manuring 
which  caused  the  wheat  to  lodge;  but 
that  an  increased  fertility,  produced  by 
judicious  preparation,  enabled  the  laud  to 
bear  crops  of  wheat  far  superior  to  what 
it  ever  could  before.  Wheat  requires  a 
soil  in  which  the  organic  matter  is  inti- 
mately mixed  with  the  earthy  ingre- 
dients ;  where  it  can  have  a  firmer  hold 
by  its  roots,  and  can  at  the  same  time 
strike  the  fibres  of  them  downwards  as 
well  as  around,  m  search  of  food.  When 
It  meets  with  such  a  soil  and  is  deposited 
at  a  proper  depth,  it  vegetates  slowly, 
pushing  to  the  surface  one  cylindrical 
filament,  while  numerous  fibres  strike  into 
the  soil  from  the  seed.    Tliese  supply  the 

Slant  with  regular  nourishment,  and  in 
ue  time  a  knot  is  formed  at  the  surfiu^ 
of  the  soil,  from  which  several  roots  and 
stems  branch  out.  This  called  the  tiller- 
ing of  the  wheat.  The  new  roots  near 
the  sur&ce  soon  become  the  chief  source 
of  nourishment,  and  in  a  rich  compact 
soil,  where  there  is  room,  numerous  stems 
arise,  forming  a  tuft,  and  each  of  these  in 
time  bears  a  large  ear  well  filled  with 
seeds;  so  that  from  a  very  moderate 
quantify  of  seed  a  great  return  is  pro- 
duced. The  strong  stems  supporting  each 
other  are  well  able  to  resist  the  efi'ect  of 
storms  and  rains,  which  would  lay  weaker 
plants  level  with  the  ground.  The  effect 
of  abundant  manuring  inmiediately  before 
the  seed  is  to  produce  too  rapid  a  growfli, 
weakening  the  straw,  and  increasing  its 
quantity  at  the  expense  of  the  ear,  which 
aoes  not  attain  its  proper  development 
This  is  called  running  to  straw.  All 
strong  manures  which  contain  many  sa- 
line partides  have  this  effect;  which  is 
corroborated  by  late  experiments  with 
saltpetre,  nitrate  of  soda,  and  other  saline 
compounds.  Th^  produce  more  straw 
and  less  com,  and  hence  are  not  found  of 
-die  same  use,  when  applied  to  crops  which 
are  cultivated  for  their  seed,  as  they  are 
on  grasses. 
A  oertaiu  portion  of  nitirogen  is  essen- 


tial to  t9ie  production  of  good  wheat,  m 
Ihat  dement  enters  into  the  compositioii 
of  the  ^nten,  which  will  be  found  to 
abound  in  proportion  as  nitrogen  exists 
in  tiie  soil,  or  can  be  supplied  from  tfa^ 
atmosphere.  The  experiments  of  Liebig 
seem  to  show  that  the  nitrogen  of  the  at- 
mosphere will  not  enter  into  the  sub- 
stiince  of  plants,  except  in  the  form  of 
ammonia,  and  hence  the  efficacy  of  ma- 
nures has,  of  late,  been  estimated  by  the 
quantity  of  ammonia  which  they  can  pro- 
duce. This  theory  however  requires  to 
be  confirmed  l^  experience,  before  it  it 
at  once  adopted  without  limitation.  De- 
cayed vegetable  matter,  or  humus,  seems 
essential  in  a  good  wheat  soil,  and  it  may, 
in  tiie  slow  progress  <^  its  entire  decom- 
position, when  it  is  continually  absorbing 
the  oxygen  of  the  air,  have  some  chemi* 
cal  e&Qct  en  tiie  nitrogen  also,  so  as  to 
make  it  of  use  in  the  vegetation,  whether 
by  first  forming  ammonia,  or  in  any  other 
way.  Further  experiments  may  perhaps 
throw  a  light  on  this  subject  It  is  well 
known  however  that,  provided  a  sml  be 
com|)act,  its  fertility  is  very  nearly  pro<> 
portioned  to  the  quantity  of  humus  which 
it  contains,  especially  if  there  be  calcare- 
ous earth  or  carbonate  of  lime  in  its  com* 
position.  Lime  has  been  often  considered 
as  the  most  efficacious  manure  ^for  idieat, 
even  more  than  dung.  As  long  as  tliere 
is  organic  matter  in  the  soil,  lime  acts 
beneficially ;  and  the  richer  tiie  land  which 
does  not  contain  carbonate  of  lime  already,, 
the  more  powerful  the  effect  of  Im^g. 
But  experience  has  proved  tiiat  lime  has 
little  effect  on  poor  soils,  until  they  are 
first  manured  with  animal  and  vegetable 
substances.  To  produce  good  wheat,  then, 
the  land  should  be  gradually  brou^t  to 
the  proper  degree  of  fertility,  by  abun- 
dant manuring  for  preparatory  crops, 
which  will  not  suffer  from  an  over-dose  of 
dung,  and  will  leiave  in  the  soil  a  suffici- 
ent quantity  of  humus,  intimately  blended 
with  it,  for  a  crbp  of  wheat.  Qover  is  ^ 
plant  which  will  bear  a  considerable 
forcing,  and  so  are  beans,  and  both  are 
an  excellent  pteparation  for  wheat  The 
roots  left  in  the  ground  from  a  good  crop 
of  either  decay  slowly,  and  thus  famish 
a  regular  supply  of  food  for  the  wbsat 
2E2 
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sown  in  the  next  season.  Potatoes  also 
admit  of  much  forcing,  bnt  the  necessary 
loosening  of  the  soil  for  thb  crop  renders 
it  less  It  as  a  preparation  for  irheat. 
Experience  has  ftilly  proved  that,  as  a 
general  rule,  it  is  better  to  sow  barley 
and  clover  after  potatoes,  and  let  the 
latter  be  succeeded  by  wheat. 

Improved  chemical  analysis  has  dis- 
covered various  substances  in  minute 
quantities  in  the  grains  and  straw  of 
wheat ;  and  this  has  led  to  the  doctrine 
that  these  substances,  being  essential  to 
its  formation,  must  be  excellent  manures 
for  it,  if  they  do  not  already  exist  in  the 
.€oil  in  sufficient  quantities.  Most  of  these 
^snbstances  are  found  in  all  soils  which 
•  contain  a  due  proportion  of  clay.  Silica 
in  a  very  minutely  divided  state,  and  pro- 
bably in  combination  with  alumina  or 
•^tass,  seems  one  of  the  most  important 
to  give  due  strength  to  the  straw  ;  and 
faenoe  in  some  soils  potass  or  wood-ashes 
which  contain  it  may  be  advantageously 
used  as  manures  to  the  young  clovers  pre- 
.-<5eding  the  wheat  The  analysis  of  the 
:  ashes  of  grains  of  wheat  chosen  out  of  the 
ears,  by  Theodore  de  Saussure,  who  is 
generally  considered  an  excellent  author- 
ity* gives  the  following  results : — 

Potass 15 

Phosphate  of  potass       .     .     32 
Muriate  of  potass     .     .     •      0*16 
Sulphate  of  potass,  a  trace. 
Earthy  phosphates   •     •     •     44*5 

Silica 0*5 

Metallic  oxides        •     .     •      0*25 
Loss        7*59 

100* 
The  analysis  of  the  ashes  of  the  straw 
•gave  the  following  result : — 

.     12*5 
.       5 
.       3 
2 

6*2 
.       1 
.     61*5 
.       1 
.       7*8 


Phosphate  of  potass 
Muriate  of  potass 
Sulphate  of  potass 
Earthy  phosphates 
Earthy  carbonates 
Silica  .  .  • 
Metallic  oxides  • 
Loss  .... 


100* 


The  anal3rsis  of  the  ashes  of  the  whole 
plant,  when  in  blossom,  gives  of— 


Soluble  salts 
Earthy  phosphates 
Earthy  carbonates 
Silica       .     .     . 
Metallic  oxides  . 
Loss  .     .     •     • 


41 
10-75 

0*25 
26 

0'5 
21.5 


100- 
By  comparing  these  results  it  will  ap- 
pear, that  from  the  time  of  fiowering  to 
the  maturity  of  the  seed  a  portion  of  the 
soluble  salts  is  converted  into  earthy 
phosphates;  that  silica  accumolates  in 
the  straw,  but  not  in  the  grain :  and  as 
potass  is  the  principal  means  of  rendering 
the  silica  soluble,  it  is  an  important  in- 
gredient in  a  wheat  soil,  as  well  as  the 
phosphoric  acid.  This  last  is  found 
chiefly  in  animal  manures. 

Although  wheat  thrives  best  on  heavy 
soils,  and  without  due  preparation  pro- 
duces only  scanty  and  uncertain  crops  in 
those  which  are  naturally  light  and  loose, 
it  maj  be  made  to  give  a  very  good  re- 
turn m  soils  which  would  once  have  been 
thought  fitted  only  for  the  growth  of  rye 
and  oats.  But  then  the  texture  and  com- 
position of  these  soils  must  have  been 
greatly  improved  by  judicious  tillage  and 
manuring.  While  the  heavy  soils  are 
repeatedly  ploughed  and  pulverized  to 
render  them  mellow,  the  lighter  are  ren- 
dered more  compact  by  marling,  where 
this  can  be  readily  done,  by  adding  com- 
posts in  which  the  principal  earth  is  day, 
and  especially  by  such  plants  as  have  sub- 
stantial and  long  roots,  by  which  the  soil  is 
kept  together,  such  as  clover,  lucem,  sain- 
foin, and  other  grasses.  If  these  plants 
have  been  well  manured,  and  cover  the 
ground  well,  keepiog  in  the  moisture,  the 
soil  will  have  become  sufficiently  compact 
to  bear  wheat.  One  ploughing  is  then  quite 
sufficient,  and  if  a  heavy  land-presser 
is  made  to  follow  two  ploughs  and  press 
in  the  furrows,  so  as  to  leave  deep  smoodi 
drills  eight  or  nine  inches  apart,  m  which 
the  seed  can  find  a  solid  bed,  there  wiU 
be  every  probability  of  a  good  crop  f^ 
wheat,  which  will  come  up  in  regohff 
rows,  the  roots  being  at  such  a  depth  as 
to  run  no  risk  of  wanting  moisture  till 
the  stem  has  arisen  to  its  mil  height,  and 
the  ear  is  formed :  a  few  showers  at  that 
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critical  time  will  make  the  grain  swell, 
and  insure  a  good  crop. 

On  some  soils  it  may  not  be  judicious 
to  attempt  to  sow  wheat ;  but  these  are 
the  poorest  loose  sands,  which  naturally 
would  bear  only  oats  and  buckwheat;  on 
these,  unless  they  can  be  abundantly 
marled,  it  is  much  better  to  sow  rye. 
When  wheat  is  sown  on  light  soils  in 
^ood  heart,  it  grows  vigorously  in  spring, 
if  it  has  not  been  injured  by  the  frost, 
which  is  very  apt  to  raise  up  the  roots 
and  throw  them  out  of  the  ground.  The 
driving  of  sheep  over  the  field  presses 
the  roots  into  the  ground,  and  prevents 
this  throwing  out;  but  a  vigorous  growth 
of  straw  is  not  always  a  sure  sign  of  a 
good  crop  at  harvest,  as  many  fiumers 
know  by  sad  experience ;  what  would  be 
advisable  in  heavy  soils  is  not  always  so 
in  lighter.  A  h^eavy  rolling  in  spring 
after  a  light  harrowmg  is  very  useful  at 
a  time  when  the  surface  is  moist.  It 
closes  the  pores  and  checks  the  evapo- 
ration: and  the  tighter  the  surface. can 
be  made  the  better  chance  there  is  of  a 
fair  crop.  The  Norfolk  rotation,  as  it  is 
generally  called,  in  which  wheat  is  sown 
after  clover,  is  the  only  one  well  adapted 
for  wheat  on  light  soils.  The  manure 
having  been  put  abundantly  for  the  tur- 
nips, and  the  laud  being  freea  from  weeds, 
the  barley  which  follows  is  generally  a 
good  crop ;  and  the  clover,  which  is  sown 
in  this,  is  trodden  in  the  reaping  and 
carrying  of  the  barley :  and  there  is  only 
one  ploughing  from  the  time  the  barley 
is  sown  to  the  sowing  of  the  wheat  If 
this  be  dibbled  on  the  turned  sward  of 
the  clover,  the  land  will  receive  another 
treading  by  the  dibblers,  the  seed  will  be 
regularly  deposited  at  a  proper  depth,  and 
no  preparation  of  light  land  can  be  more 
likely  to  produce  good  wheat.  On 
heavy  soils  the  process  must  be  varied ; 
the  surface,  instead  of  being  rendered 
more  compact,  will  often  be  so  bound  as 
to  require  to  be  stirred  by  harrowing  or 
hoeiog  before  the  wheat  plant  can  pro- 
perly tiller.  .  If  a  farmer  is  anxious  to 
have  good  crops  of  wheat,  he  must  not 
rest  satisfied  after  he  ha§  ploughed,  ma- 
nured, and  sown:  he  must  watch  the 
growtii  of  this  important  crop  daily,  and 
use  the  means  which  experience  and  ob- 


servation have  suggested  to  assist  the 
growth .  and  to  remove  the  causes  of 
failure. 

In  heavy  soils  nothing  is  more  detri- 
mental than  excess  of  moisture.  Even  in 
well-drained  fields  the  water  will  stand 
too  long  in  the  furrows  if  there  is  not  a 
proper  outiet  for  it.  The  furrows  should 
be  well  cleared  out  with  th»»  spade  as  soon 
as  the  seed  is  sown,  drilled  or  dibbled^ 
the  earth  being  thrown  evenly  over  the 
surface  of  the  stitches,  and  not  left  in  an 
unsightiy  ridge,  which  crumbles  down 
with  the  furrow  at  the  first  frost.  In 
proper  places  and  at  regular  distances 
deeper  water-furrows  should  be  dug  out 
after  the  plough  has  ploughed  a  deep 
furrow  in  the  intended  line;  and  this 
should  then  be  finished  as  is  said  above : 
so  that  if  a  heavy  fall  of  rain  should  come 
suddenly,  the  water  will  have  a  regular 
course  and  outiet  into  the  ditches  which 
lie  in  the  lowest  part  of  the  land,  without 
soaking  into  the  soil,  which  is  already  too- 
retentive  of  moisture.  It  is  chiefly  in 
spring  and  when  snow  melts  that  there 
should  be  a  daily  inspection  of  the  wheats 
fields.  An  experienced  eye  going  alouff 
the  bottom  of  tiie  ridges  of  a  large  field 
will  discover  at  once  whether  there  is 
any  stoppage  of  the  water ;  and  by  means 
of  a  spade  or  shovel  it  will  be  remedied 
with  little  trouble.  When  the  sur- 
face binds,  as  it  does  in  some  soils, 
and  prevents  the  access  of  air  to  the 
roots,  the  land  is  harrowed  or  hoed, 
and  in  a  few  days  the  efiect  will  be 
apparent 

Soils  which  lie  on  a  very  porous  sub- 
soil, or  which  by  artificial  draining  have 
been  so  dried  and  mellowed  that  horses 
can  ^o  over  the  land  at  all  times,  without 
makm^  such  an  impression  as  will  retain 
water  if  it  rains,  may  be  laid  flat,  without 
more  open  furrows  than  is  necessary  for 
the  convenience  of  ploughing  with  a 
fixed  turn-furrow;  and  thus  a  consider- 
able portion  is  made  productive  which 
wotdd  be  taken  up  by  furrows,  and  per- 
haps produce  weeds.  But  if  the  soil  is 
of  a  tenacious  quality,  easily  compressed 
when  moist,  and  horses  cannot  safely  be 
allowed  to  pass  over  it  when  wet,  it  is  ab- 
solutely necessary  to  divide  the  land  into 
stitches,  or  beds  with  furrows  between 
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them,  in  which  the  horses  can  walk  while 
they  draw  harrows  or  any  other  imple- 
ment over  the  land.  All  the  implements 
should  be  so  constructed  that,  if  they  have 
wheels,  these  may  run  in  the  furrows,  so 
that  nothing  will  disturb  the  evenness  of 
the  stitches,  which  should  have  a  very 
gentle  slope  from  the  centre  towards  the 
two  ftirrows  which  bound  it  For  spring 
crops  this  is  not  so  essential,  although  it 
Is  advisable  not  to  deviate  from  the  usual 
form,  even  when  barley  and  clover  are 
sown,  because,  when  the  surfeure  is  laid 
in  double  stitches,  as  is  sometimes  done, 
it  is  not  very  easy  to  lay  it  in  narrow 
stitches  again,  atone  ploughing,  for  wheat 
No  doubt  a  very  expert  ploughman 
would  do  so,  but  it  is  not  often  that  many 
expert  ploughmen  are  on  the  same  &rm. 
Even  in  verv  light  soils,  as  in  Flanders, 
nwTow  stitches  with  deep  intervals  are 
thought  most  advantageous. 

It  is  a  very  common  notion  that  good 
wheat  and  bean  land  is  not  well  adapted 
to  the  growth  of  roots,  especially  of  such 
as  are  usually  fed  ofP  the  land  by  sheep, 
because  the  treading  of  animals  is  injuri- 
ous in  winter  and  spring,  when  these  crops 
■are  usually  wanted;  and  if  they  are 
<iarted  off,  the  wheels  and  the  horses  make 
such  impressions  as  are  equally  detri- 
mental, or  more  so.  But  all  roots,  even  the 
white  turnip,  will  grow  luxuriantly  on 
heavy  soils  well  prepared  and  manured; 
and  they  may  be  so  managed  as  to  be  taken 
oflF  before  the  winter,  or  even  very  soon 
after  wheat  harvest  The  bulbs  will  not  be 
so  large,  but  they  will  be  more  succulent, 
and  may  be  kept  in  various  ways  till  they 
are  wanted  for  the  cattle.  The  land  being 
ploughed  immediately  on  the  removal  of 
ike  turnips,  will  be  well  prepared  for 
wheat,  or,  when  mellowed  by  the  winter's 
frost,  may  be  sown  in  spring  with  beans, 
barley,  or  oats.  The  manure  will  be  in- 
corporated widi  the  soil,  even  if  it  has 
oeen  put  on  in  a  very  fresh  state  for  the 
roots,  which  can  only  be  reconmiended 
-on  very  compact  soils.  If  the  root  crops 
are  well  cleaned,  fallows  may  be  avoided, 
or,  at  least,  recur  very  seldom,  and  then 
only  when  ropt  weeds  have  accumulated 
from  neglect 

When  the  wheat  has  blossomed,  and 
the  grain  in  the  ear  is  ^ly  formed,  it 


should  be  watched,  and  as  soon  as  liie 
seed  feels  of  the  consistence  of  tou^ 
dough,  and  the  straw  is  dry  and  yellow 
below  the  ear,  it  should  be  re^)ed.  The 
skin  of  the  grain  will  be  thinner,  and  its 
substance  will  harden  readily  by  mere 
drying,  while  the  straw  is  better  fodder 
for  the  cattle.  It  is  found  by  experience 
that  the  increase  of  flour  by  adopting  tiiis 
method  is  very  considerable. 

It  was  the  custom  of  our  forefiithers  to 
cut  the  straw  half-way  between  the  ear 
and  the  ground,  and  their  reason  was, 
that  thus  less  room  was  required  in  the 
barn,  and  no  seeds  of  weeds  were  carried 
there  in  the  straw :  but  the  loss  of  hidf 
the  straw,  which  might  have  afforded 
litter  or  fodder  for  cattle,  was  overlooked: 
and  if  the  weeds  were  not  taken  into  the 
bam,  where  they  could  do  little  harm, 
except  ^ving  a  little  more  trouble  in 
winnowmg  and  sifting  the  com,  th^ 
were  left  to  shed  their  seeds  on  lie  land, 
and  thus  perpetuate  its  foulness,  or  add 
much  to  the  labour  of  weeding  the  sue- 
ceeding  crops.  The  stubble  or  halms  had 
to  be  mown  or  raked  off  before  the  land 
could  be  well  ploughed,  and  although 
this  might  make  a  very  good  shelter  mr 
cattle  in  a  yard,  when  made  into  halm- 
walls,  as  they  are  sometimes  called,  there 
was  a  great  loss  of  labour  in  thus  ^ing 
twice  over  the  field.  The  most  approved 
mode  of  reaping  now  is  that  which  is 
called  fagging  or  bagging  in  Middlesex 
and  Surrey  [Habvest],  but  the  most  ex- 
peditious is  mowing,  which,  by  means  of 
a  cradle-scythe,  may  be  done  so  regularly 
as  to  allow  all  the  com  to  be  tied  up  in 
sheaves  without  any  loss.  The  weeds 
are  tied  up  with  the  com,  and  when  the 
whole  is  thrashed,  the  seeds  of  the  latter 
are  winnowed  out  and  burnt :  tiius  ihej 
cannot  infe^  the  land,  and  there  is 
double  the  quantity  of  straw  to  con-vert 
into  manure— ra  matter  of  great  in^x>rt- 
ance  where  cattle  are  fed  on  turnips  m 
the  yard,  chiefly  for  the  sake  of  their  dung. 

The  choosing  of  wheat  for  seed  is  a 
matter  of  great  importance.  Some  ihr- 
mers  like  to  change  their  seed  often; 
odiers  sow  the  produce  of  their  own  limd 
continually,  and  both  seem  persuaded  that 
their  method  is  the  best  The  foet  k, 
that  it  is  not  always. the  finest  wheat 
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"VRhich  makes  the  best  seed;  but  it  de- 
pends on  the  nature  of  the  land  on  which 
It?  grew.  Some  soils  are  renowned  fiir 
and  wide  fyr  producing  good  seed,  and  it 
is  well  known  tiiat  this  seed  degenerates 
in  other  soils,  so  that  the  original  soil  is 
sesorted  to  for  fresh  seed*  Many  places 
Iw^  been  noted  for  this  peculiarity ;  and 
among  them  we  may  mention  the  parish 
of  Burwell,  in  Cambridgeshire :  the  wheat 
which  grows  there  is  mostly  sold  for  seed 
at  a  price  considerably  above  the  average. 
It  has  been  asserted  of  late,  and  we  have 
no  reason  to  doubt  the  assertion,  that  the 
various  noted  seed-wheats,  when  analyzed, 
are  found  to  contain  the  different  ele- 
ments of  which  they  are  composed  in 
nearly  the  same  proportion,  especially  the 
starch  and  gluten.  For  bread,  that  which 
<iontains  most  gluten  is  preferred,  as  we 
observed  before;  but  to  produce  a  perfect 
vegetation,  there  should  be  no  excess  of 
this  substance,  nor  any  deficiency.  The 
seed  also  should  have  come  to  perfi>ct 
maturity.  This  last  is  usually  obtained 
by  beating  the  sheaves  over  a  block  of 
vrood  or  a  cask,  without  untying  them, 
]^  which  means  the  ripest  seeds  &11  out. 
The  proportion  between  the  starch  and 
gluten  is  easily  ascertained  by  carefully 
washing  the  ilour  when  the  wheat  has 
been  ground.  It  is  most  convenient  to  tie 
up  the  flour  in  a  doth,  which,  shaken 
and  beaten  in  water,  will  let  all  the  starch 
nus  l^rou^,  and  retain  only  the  gluten. 
The  operation  should  be  continued  as 
long  as  l^e  water  is  tinged  with  the 
white  starch.  Any  one  can  readily  make 
the  experiment ;  and  as  the  soft  wheats 
vary  much  in  the  proportion  of  tiie  gluten 
they  contain,  the  difference  will  be 
readily  ascertained.  This  leads  to  a 
pracdcal  conclusion :  if  we  wish  to  grow 
any  peculiar  sort  of  wheat  fbr  seed,  and 
if  we  find  that,  by  our  preparation  of  the 
soil,  OF  its  original  composition,  we  pro- 
duce a-  wheat  in  which  the  gluten  and 
stsreh  are  in  a  different  proportion  fhmi 
that  of  the  original  seed,  we  may  con- 
dude  that  this  is  owing  to  more  or  less 
of  asotized  matter  in  the  soil,  that  is, 
iBsce  animal  manure,  or  more  vegetable 
hmnuB ;  and  by  increasing  the  one  or  the 
other,  we  may  bring  our  wheat  to  have 
all  the  properties  of  the  original  seed. 


This  is  a  valuable  discovery,  and  deservot 
to  be  fully  confirmed  by  experience. 

While  the  wheat  is  growing  it  is  ex- 
posed to  various  accidents,  vmich  it  is 
often  difficult  to  fbresee,  and  more  difficult 
to  guard  against  The  smut  and  burnt* 
ear  are  diseases  which  may  be  generally 
prevented  by  a  proper  prep>aration  of  the 
seed  before  it  is  sown.  [Burnt-Ear; 
Smut.]  Many  corrosive  substances  have 
been  recommended  to  steep  the  seed  in, 
such  as  blue  vitriol  and  arsenic,  and  thoso 
who  have  used  these  steeps  place  great 
confidence  in  them.  It  seems  however 
that  washing  the  seed  well  with  plain 
water  or  wit£  salt  and  water,  and  after- 
wards drjdng  it  with  quick-lime,  suffi- 
ciently destroys  the  germ  of  the  smut  to 
prevent  its  propagation.  The  most  com- 
mon steep  IS  water  in  which  so  much 
salt  has  been  dissolved  as  will  enable  it 
to  float  an  egg.  In  this  the  seed  may  be 
left  for  12  hours  or  more,  and  then 
spread  on  a  floor  and  mixed  with  as  much 
quick-lime  as  will  absorb  the  moisture, 
and  allow  it  to  be  sown  or  drilled,  with- 
out the  grains  adhering  to  one  another. 

In  the  second  volume  of  the  *  Journal 
of  the  Royal  Society  of  Agriculture  of 
England,'  Part  I.,  is  a  valuable  paper,  by 
the  Rev.  T.  S.  Henslow,  on  the  diseases 
of  wheat.  He  describes  the  different 
fungi  which  produce  the  various  diseases 
of  pepper-brand*  dust-brand,  rust,  and 
mildew :  he  doubts  the  truth  of  the  asser- 
tion that  Berberis  trees  or  bushes  cause 
mildew  in  wheat  which  grows  near  them» 
although  this  is  believed  by  many  fiirmers. 

The  ergot  in  wheat  is  an  excrescence 
from  the  ear,  like  a  small  horn,  into 
which  the  seed  is  transformed.  It  has  a 
poisonous  quality  and  a  medicinal  one. 
The  cause  of  this  monstrosity  in  the  seed 
is  not  ftiUy  known.  It  is  supposed  to  be 
caused  by  the  puncture  of  some  insect, 
introducing  a  virus  which  has  entirelr 
altered  the  functions  of  the  germ,  and 
made  it  produce  this  ergot,  instead  of  & 
healthy  seed. 

Another  disease  of  the  seed  is  called 
ear-cockles,  and  is  caused  by  extremely 
minute  insects  like  eels,  which  fill  tiie  skin 
of  the  seeds  instead  of  flour.  This  in*' 
sect,  which  is  called  Vibrio  TVittd,  i»dfe» 
scribed  by  Mr.  Bauer  in  the  '  PhikMOphi^ 
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eal  Transactions'  for  1823.  This  disease 
is  not  so  common  as  the  smut  and  pepper- 
brand.  It  is  probable,  according  to  Mr. 
Henslow,  that  the  animalcula  ma^  be  killed 
by  exposing  the  grain  to  a  certain  heat,  so 
as  not  to  destroy  its  power  of  vegetation, 
but  sufficient  to  kill  me  vibrio. 

The  wheat-midge  (Cecidompa  tritici) 
is  another  external  enemy,  which  does 
more  harm  to  the  crop  than  is  generally 
known.  It  deposits  its  eggs  at  the  root 
of  the  germ  in  the  ear,  and  prevents  the 
filling  of  the  grain,  the  maggot  living  on 
the  nutritive  juices  which  should  produce 
the  farina.  The  Hessian  fly,  which 
caused  such  depredations  in  America 
and  Canada  at  one  time,  is  a  different 
species  of  the  same  fly.  This  deposits  its 
^gs  in  the  straw  near  the  root,  and  thus 
destroys  the  whole  plant.  We  must  refer 
the  reader  for  further  particulars  to  the 
paper  above  mentioned.  Great  attention 
bas  been  lately  paid  to  the  introduction 
of  the  best  and  most  prolific  varieties  of 
irheat,  and  by  merely  observing  what 
ears  appear  much  superior  to  others  in  a 
field  of  ripe  wheat,  and  collecting  these 
to  be  sown  separately  in  a  gai'den  or  por- 
tion of  a  field,  the  variety,  which  may 
have  been  produced  by  some  fortuitous 
impregnation,  or  some  peculiarity  in  the 
spot  where  it  grew,  is  perpetuated.  By 
carefully  selecting  the  seed  which  is  best 
adapted  to  the  soil,  by  a  more  careful  and 
garden-like  cultivation,  'and  by  adding 
those  manures  which  are  found  most 
adapted  to  favour  its  perfect  vegetation, 
crops  of  wheat  have  been  raised  which, 
at  one  time,  would  have  been  thought 
miraculous ;  and  the  average  produce  of 
this  important  grain  has  been  increased 
on  all  soils.  When  we  consider  how 
closely  this  is  connected  with  the  welfare 
of  a  nation,  we  must  be  grateful  to  those 
"who  devote  themselves  practically  and 
theoretically  to  the  increased  production 
of  this  staff  of  life. 

Although  many  methods  may  be  adoj)ted 
to  improve  the  varieties  of  wheat,  yet  it  is  to 
hybridization  alone  that  the  introduction  of 
varieties  entirely  new  may  be  attributed. 
The  system  of  careful  selection  and  abundant 
•manure  and  room,  so  well  described  by  Mr. 
Kham,  only  gives  to  a  plant  for  a  tune  au 
iBIprov^iient  of  nrodiicc  or  quality  w^ick  a 


few  years  of  indifferent  cultivation  will  briog 
back  to  its  original  and  unimproved  character. 
The  hybridization  of  the  different  varieties 
of  a  plant  for  the  purposes  of  improvemoiti 
cither  by  neutralizing  bad  quaUties,  or  increas- 
ing good  ones,  is  anaiagous  to  that  of  crossing 
in  animals,  and  like  the  latter,  is  liable  to 
produce  "nferior  and  mongrdl  produce  as  wdl 
as  good.  For,  as  Dr.  Lindley  observes, 
"  when  you  hybridize  one  plant  with  another, 
you  cannot  ascertain  before  hand,  with  cer- 
tainty, what  the  exact  result  will  be,  but  yoa 
take  the  chance  of  it,  knowing  very  well  that 
out  of  a  number  of  plants  thus  obtained,  some 
will  be  of  an  improved  quality." 

Cabbage  and  turnip  seeds  wiU,  as  is  well 
known,  often  showthe  effects  of  hybridization, 
sometimes  to  the  annoyance  of  the  owner, 
but  that  of  the  cereals  requires  careful  mani- 
pulation; indeed  so  difficult  has  the  process 
been  thought,  that  the  most  recent  authority 
on  the  subject.  Dr.  Gcertner,  a  German  writer, 
declares  that  as  to  experiments  on  cereal 
plants,  they  can  hardly  be  said  to  have  had 
any  existence,  and  until  the  Great  Exhibition 
of  1851,  where  samples  of  Fly  bird  wheat 
were  exhibited,  nothing  of  importance  was 
known  in  reference  to  the  practicability  of  the 
process  by  artificial  means;  however,  it  is  not 
a  difficult  although  a  tedious  operation,  that 
requires  patience,  and  a  term  of  years  to  bring 
out  results  to  which  importance  may  be  at- 
tached. It  is  necessary  in  the  first  place  to 
extract  the  unexpanded  anthers  from  one 
parent,  and  to  replace  them  with  the  pollen 
of  anoUier.  To  effect  this,  the  anthers  of  the 
flower  of  the  one  variety  are  removed  upon 
the  point  of  a  needle,  the  pistils  of  the  flower 
being  left  perfect,  must  in  a  few  days  time 
be  fertilized,  by  dusting  them  with  pollm 
from  the  anthers  of  the  wheat  from  which  it 
is  proposed  to  form  the  hybrid;  the  result 
in  the  first  place  vrill  be  a  few  shrivelled  comi, 
which,  when  cultivated,  wiU  be  found  to  pro- 
duce numbers  of  intermediate  varieties,  moie 
or  less  partaking  of  the  characteristics  of  one 
or  other  of  the  parents.  From  these  a  sdec- 
tion  may  be  made  of  improved  and  entirely 
new  varieties. 

WOAD  (laatts  tinctoria)  is  a  plane 
which  was  once  cultivated  in  Britain  torn 
great  extent  for  the  blue  dye  extracted 
from  it.  It  has  been  greatiy  superset 
by  indigo,  which  gives  a  stronger  aiid 
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iiiier  blae ;  bat  on  some  soils  it  might  be 
still  cultivated  to  great  advantage,  espe- 
cially as  it  is  said  to  improve  the  quality 
and  colour  of  indigo  when  mixed  with  it 
in  a  certain  proportion. 

The  woad  is  a  plant  of  the  natural 
order  of  the  Cniciferse,  classed  by  Liu- 
nseus  in  the  Tetradynamia  siliculosa.  It 
has  a  strong  tap-root,  which  lasts  two 
years.  The  height  of  the  plant  when  in 
perfection  is  from  three  to  four  feet.  It 
throws  out  many  branches  from  the  upper 
part  of  the  stem.  The  leaves  are  alter- 
nate and  smooth,  the  lower  on  foot-stalks, 
large  and  spear-shaped,  the  upper  em- 
bracing the  stem,  and  arrow-shaped.  The 
flowers  are  yellow,  in  panicles  at  the  ex- 
tremity of  Ae  branches.  The  fruit  is  a 
heart-shaped  pod,  with  two  valves  con- 
taining one  se^  only.  It  grows  well  on 
the  borders  of  the  BalUc,  and  is  very 
hardy. 

It  is  still  cultivated  to  a  considerable 
extent  in  the  south  of  France  and  Flanders. 
It  requires  a  good  substantial  soil  of  con- 
siderable depth  and  fertility;  for  the 
larger  and  more  numerous  the  leaves  are, 
the  more  profit  is  derived  from  the  plant 
A  wet  clay  soil  is  not  at  all  suited  to  its 
growth,  nor  a  loose  sandy  one.  The  first 
-would  prevent  its  roots  striking  sufiiciently 
deep  in  search  of  nourishment,  and  the 
latter  would  be  too  loose,  and  not  keep  up 
a  sufficient  degree  of  moisture. 

When  it  was  largely  cultivated  in  Eng- 
land, old  pastures  ploughed  up  afforded 
the  best  soil  for  l£e  woad  to  grow  in. 
These  were  often  taken  at  a  very  high 
rent  for  two  years  by  men  who  made  it 
their  business  to  cultivate  the  woad  and 
prepare  the  colour,  and  who  found  it  a  pro- 
fitable speculation.  In  consequence  of 
this  practice  some  proprietors  prohibited 
their  tenants  from  cultivating  woad,  a 
short-sighted  policy  equally  injurious  to 
both.  To  have  good  woietd  the  land 
should  be  naturally  very  rich,  or  much 
manure  should  be  intimately  mixed  with 
it  some  time  before;  nothing  but  com- 
pletely decomposed  dung  should  be  used, 
or  compost  made  on  purpose  a  long  time 
before. 

The  land,  having  been  prepared  by  re- 
peated plonghings  and  perfectly  clean,  is 
laid  into  narrow  beds  with  deep  intervals. 
On  these  beds  the  seed  is  sown  in  February 


or  very  early  in  March.  It  is  sometimes 
sown  broadcast,  and  the  plants  thinned 
out,  but  sowing  it  in  drills,  two  rows  on  u 
four-feet  bed,  is  much  the  best  practice. 
The  drills  are  one  foot  firom  the  edge, 
with  two  feet  clear  between  them ;  some 
make  five-feet  beds,  and  there  is  an  inter- 
val  of  thirty  inches  between  the  rows, 
which  allows  of  better  cleaning,  and  fdves 
the  plants  more  room  to  spread.  When 
the  plants  are  come  up  in  tiie  rows,  they 
must  be  thinned  out  by  hand,  leaving 
the  strongest  about  two  feet  apart;  the 
leaves  will  soon  fill  up  the  intervals. 
They  begin  to  ripen  in  June.  They  are 
fit  to  gatiier  when  they  be^n  to  droop 
and  become  yellowbh.  This  should  be 
done  in  very  dry  weather,  and  after  the 
dew  is  off.  The  leaves  of  the  woad  are 
either  twisted  off  close  to  the  stems  or  cut 
down  with  a  sickle.  Great  care  must  be 
taken  that  no  dirt  or  earth  adheres  to 
them.  Some  recommend  taking  off  the 
lower  leaves  first,  when  they  appear  ripe 
by  drooping  and  turning  yellow,  and  let- 
ting the  upper  leaves  remain  till  they 
show  the  saihe  appearance ;  then  nothing 
but  ripe  leaves  will  be  gathered.  Thi» 
stripping  may  be  repeated  two  or  three 
times  as  the  leaves  grow  again.  The 
plants  destined  for  seed  are  o^y  stripped 
once  or  twice,  for  fear  of  weakemng 
l^em.  It  might  probably  be  advanta- 
geous not  to  strip  them  at  all,  but  to  leave 
tiie  whole  strength  for  the  formation  of 
the  seed,  which  will  be  larger,  and  pro- 
duce finer  plants  the  next  vear. 

The  first  gathering  of  tne  leaves  is  the 
best;  they  should  therefore  be  kept  sepa- 
rate to  obtain  the  best  dye.  As  soon  as 
the  leaves  are  gathered,  the  beds  should 
be  well  and  deeply  hoed  or  dug,  to  give 
a  fresh  impulse  to  the  roots. 

The  leaves  are  naturally  flill  of  sap, 
and  soon  begin  to  decompose  if  laid  in  a 
heap.  They  should  therefore  be  partially 
dri«i,  and  immediately  carried  to  the 
mill  to  be  manufectured. 

There  is  a  variety  of  this  plant  culti- 
vated in  Flanders  and  about  Valenci- 
ennes, which  has  seeds  of  a  violet  colour, 
and  tiie  leaves  very  smooth ;  it  is  larger 
than  the  other,  and  gives  a  better  dye. 
It  is  that  which  is  cultivated  near  Avi- 
gnon, whence  the  best  woad  dye  is  pro- 
cured.   The  leaves  are  ground  in  a  miU, 
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like  an  oil-mill,  into  a  paste,  ^rhich  when 
qnite  unifonn  and  smooth  is  laid  in  heaps 
under  a  shed,  and  pressed  with  the  hands 
or  f)set  into  a  mass:  each  addition  is 
carefully  joined  to  die  preceding,  so  tiiat 
the  whole  crop  forms  a  long  heap.  A 
fermentation  is  soon  established,  by  which 
the  blue  dye  is  separated.  A  black  crust 
is  formed  all  over  the  heap,  which  keeps 
in^  the  gases  produced.  It  any  part  of 
this  crust  is  cracked,  it -must  be  imme- 
diately stopped  up  with  some  of  the  paste. 
It  takes  a  fortnight  to  complete  the  opera- 
tion. When  the  dis^gagement  of  phos- 
phorated ammoniacal  gas  ceases,  which 
16  soon  perceived  by  the  smell,  the  heap 
is  broken  up,  the  crust  is  mixed  with  the 
inside,  and  small  portions  like  bricks,  of 
about  one  pound  weight,  are  made  up 
with  the  hands  by  pressure  in  a  mould, 
which  when  dr^  are  fit  fbr  sale.  As 
great  attention  is  required  both  in  the 
growing  and  preparing  of  the  woad,  it  is 
best  done  by  those  who  make  a  trade  of 
It,  and  have  the  necessary  experience. 
When  the  crop  succeeds,  the  profit  is 
very  considerable ;  but,  like  all  other 
crops,  it  is  liable  to  many  accidents. 

Woad  is  often  shameflilly  adulterated 
by  mixing  earth  and  other  impurities 
with  it ;  but  those  who  have  recourse  to 
such  deceit  always  suffer  in  the  end  by 
the  loss  of  character  and  ^e  consequent 
decrease  of  tiieir  trade  and  profits.  In 
Crermany  the  process  of  preparing  the 
woad  is  somewnat  different,  as  iq>pears 
by  a  publication  on  the  subject,  by  Mr. 
Oreen.  The  leaves  are  first  washed,  and 
then  put  into  a  tub  three-quarters  full  of 
water,  and  kept  under  water  by  blocks  of 
wood  laid  on  them.  The  fermentation 
soon  begins,  and  is  shown  by  a  blue  scum 
on  the  water.  When  it  has  gone  on  to  a 
oertain  pointy  the  water  is  dniwn  off  be- 
low, and  it  comes  away  of  a  deep  green. 
It  is  strained  through  a  cloth,  the  re^ 
maining  leaves  are  washed  with  fresh 
water,  and  this  is  added  to  the  first 
Lime-water  is  now  added,  in  the  propor- 
tions of  two  or  three  pounds  for  every 
ten  pounds  of  leaves  used,  and  the  mix- 
tare  is  well  shaken  for  some  time ;  the 
dye  is  deposited  in  the  form  of  a  powder, 
as  starch  is;  the  water  is  decanted  off, 
and  the  thick  part  at  the  bottom  is  filtered 
tilnNigh  very  fin«  clollis;   the  powder 


which  remains  is  washed  repeatedly,  till 
the  water  comes  off  without  being  di»> 
coloured.  The  residue  is  cut  into  squares 
and  set  to  dry.  If  ^ere  is  too  much 
water  added  the  dye  is  inferior;  and  if 
not  enough,  there  is  less  of  it.  The 
exact  quantity  can  only  be  decided  by 
practice  and  experi^ioe. 

The  seed  will  vegetate  when  two  yean 
old,  but  cannot  be  depended  on  a^r  that 

Woad  is  also  occaaonally  sown  as  fiwd 
fbr  cattie;  and  as  everything,  old  and 
new,  has  been  brought  forward  by  the 
late  r^ewed  zeal  fbr  agriculture,  it  has 
been  recommended  for  this  purpose  under 
its  French  name  of  "  Pastel.*'  Its  vigoi^ 
ous  growtii  and  hardy  nature  have  re- 
commended it;  but  it  will  only  grow  in 
very  rich  soils.  There  are  many  other 
plants  as  vigorous  and  hardy,  which  will 
thrive  well  in  inferior  soils,  and  therefoce 
are  to  be  preferred.  But  for  its  dye  this 
plant  is  well  worthy  of  the  attention  of 
those  who  have  good  rich  and  deep  soils. 

WOODS.  There  are  in  Ekigland  many 
old  natural  woods  remuning,  besides  the 
royal  forests,  although  the  great  demand 
fijr  timber  durimg  the  last  war  has  greatly 
tiunned  them  of  their  finest  trees.  When 
woods  were  abundant,  and  covered  a  great 
portion  of  the  land,  littie  attention  was 
paid  to  the  increase  or  preservation  of  tiie 
trees :  kings  and  lords  of  man(»rs  readily 
granted  to  their  tenants  rights  of  com- 
monage, with  the  privilege  of  lopping  the 
branches)  always  supposing  them  to  be 
useless  dead  wood.  The  consequence  of 
this  is  still  to  be  seen  in  all  old  forests, 
especially  the  royal  forests,  which  never 
were  encuosed  or  protected.  The  fine  okL 
trees,  whose  age  can  scarcely  be  goesMd 
at,  which  are  very  picturesque  oli^eets 
and  a  fit  study  fbr  the  landscape-painter, 
have  all  evidentiy  been  lopped,  at  sfHoe 
time  or  other,  for  the  sake  of  the  wood 
fbr  f\iel,  and  for  want  of  care  have  pro- 
hah\y  never  been  in  such  a  state  as  would 
afford  fine  timber  for  ship-buildinj^ 
Windsor  Forest,  which  has  only  hem 
inclosed  since  1813*  affords  many  md' 
mens  of  noble  trunks  now  hollowed  oat 
by  time  and  the  admissiim  of  water  fhim 
above,  which  might  piobably  still  bs 
sound  and  solid  had  they  been  duly  ^so- 
tected,  and  only  those  branches  oagetaU^ 
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cot  out  wliich  were  dead  and  showed 
decay.  The  dates  of  the  inclosures  of 
different  partg  of  Windsor  Great  Park 
can  be  readily  discovered  by  observing 
the  form  of  tiie  oldest  trees.  In  many 
extensive  woods  on  private  estates  the 
want  of  care  may  be  readily  seen  at  the 
first  inspection.  Oak-woods  are  chiefly 
£rand  in  stiff  day  soils,  where  the  water 
is  apt  to  accmnnlate,  by  which  the  roots 
are  injured,  and  Ae  trees  decay  before 
they  have  attained  their  Ml  growtii. 
Tlie  water  should  be  careftilly  let  off  by 
<^en  drains  and  ditches,  which  shonld  be 
i^golariy  examined  and  cleared  out  every 
year  before  winter.  The  sorfhoe  being 
muB  kept  dry,  the  timber,  as  well  as  the 
underwood,  will  grow  mnoh  more  nip 
pidly,  mid  the  incr^ised  value  of  ttke  wood 
will  amply  repay  the  outlay.  Cattle 
should  1^  carMLly  excluded  ftom  all 
woods ;  they  destroy  Ae  young  shoots  by 
cropping  them,  and  do  much  damage  to 
ibB  underwood.  At  the  time  when  acorns 
and  beech-mast  are  plentiflil,  pigs  may 
be  tnmed  in  without  danger;  they  will 
torn  up  tiie  ground  in  search  of  tiieir 
ftod,  and  thus  bury  beeeh-mast  and 
aeoms,  which  may  vegetate,  and  grow 
in  lime  into  fine  trees;  for  it  is  well 
known  diat  an  oak  raised  fVom  an  acorn 
is  always  hardier  and  better  rooted  than 
one  which  is  raised  in  a  nursery  and 
transplanted  in  the  woods ;  and  the  same 
may  be  said  of  beech  rsosed  from  the 
seed. 

The  sweet  chesnut  is  one  of  the  most 
mefhl  trees  in  a  wood,  provided  it  has 
room  to  grow.  Its  timber,  when  of  a 
certain  age,  is  as  durable  as  oak,  and  the 
shoots  which  spring  up  from  the  old 
trunks  cut  down  give  the  most  useful  and 
profitable  coppice-wood.  When  it  is  re- 
collected that  a  coppice  may  be  cut  ad- 
vantageously every  tenth  year,  if  a  cal- 
culation be  made  of  Ihe  value  of  growing 
timber  after  many  years,  it  will  be  found 
that  the  underwood,  properly  managed, 
pays  fiilly  as  well  as  the  timber.  It  is 
usual  to  cut  down  such  trees  as  be^  to 
show  decay  at  top,  when  the  coppice  is 
cut;  but  it  is  better  to  anticipate  this 
decay,  and  cut  them  when  they  have 
ceased  to  increase  from  year  to  year  as 
much  as  the  interest  of  ^e  money  they 
would  sp.1l  for  amounts  to.    For  example: 


Suppose  that  an  oak  standing  measurei 
fif^  cubic  feet,  and  with  top,  lop,  and 
bark,  and  may  be  worth  10/.  If  it  does, 
not  increase  above  two  cubic  feet  in  a  year, 
it  will  not  be  profitable  to  let  it  stand :  but 
if,  by  cutting  down  others  which  interfere 
with  the  spread  of  its  branches,  its  growth 
can  be  promoted,  it  may  probably  in- 
crease so  much  as  to  pay  a  good  interest 
on  its  value ;  in  which  case  it  would  be  a 
loss  to  cut  it.  There  is  a  period  when 
the  increase  of  the  wood  in  a  tree  is  a 
maximum,  and  tiiis  depends  on  soil  and 
situation.  The  head  and  branches  con- 
tribute much  to  the  growth  of  the  trunk; 
and  unless  they  have  room  to  spread,  the 
increase  derived  from  the  action  of  the 
leaves  must  be  checked*  On  this  depends 
the  practice  of  gradually  thinning  out 
young  woods  as  me  branches  spread,  the 
object  being  to  let  in  as  much  air  as  is 
necessary,  without  leaving  too  great  a 
space  b^we^i  the  head  of  one  tree  and 
its  neighbours.  As  soon  as  the  bmnohes< 
begin  to  approach  towards  those  of  an^ 
other  tree,  room  must  be  made,  by  cutting 
out  ^ose  trees  which  appear  inferior  in 
shape  or  in  health.  In  the  management 
of  young  plantations  [Planting],  it  is  a 
question  whether  it  is  more  prontable  to 
cut  down  trees  at  the  age  of  thirty  or 
forty  years  and  replace  them  with  ^Foona 
plants,  or  to  let  them  arrive  at  their  ftdl 
size,  which,  for  oaks,  will  take  150  or  200 
years.  The  calculation  is  made  on  the 
annual  increase  of  tiie  wood,  which  is 
said  to  be  greatest  when  the  tree  is  about 
thirty  years  old.  It  has  been  often  sup- 
posed that  the  slower  a  tree  grows  me 
stronger  the  wood  will  be ;  but  this  ap- 
pears to  be  a  mistake.  Some  wood  taken 
from  a  very  rapidly-growing  oak,  and 
some  from  one  whicli,  having  been  headed 
down  as  a  pollard,  had  grown  slowly, 
were  tried  by  the  action  of  a  very  power- 
ful hydraulic  press,  and  the  wood  of  the 
quicker-growing  tree  was  found  to  I'esist 
die  pressure  much  longer  before  it  was 
broken  or  crushed. 

Although  it  is  generally  on  soils  unfit 
for  cultivation  that  plantations  of  wood 
are  made,  yet  there  are  proo&  that,  on  a 
deep  rich  soil  worth  22.  an  acre  as  arable 
land,  a  plantation  of  oaks,  well  managed 
for  fifty  or  sixty  years,  will  pay  a  better 
rent  than  if  it  had  been  cultivated  as  a 
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fbnsL  On  such  land  it  is  usoal  to  plant 
oaks  in  the  hedge-rows,  where  the  trees, 
having  room  hoth  for  their  branches  and 
their  roots,  thrive  well  at  the  expense  of 
the  &rmer.  Most  old  farms  consist  of 
small  inclosnres  surrounded  with  trees, 
chiefly  oak,  ash,  and  elm,  according  to 
the  soil;  and  the  landlord,  having  the 
benefit  of  their  growth,  only  cuts  them 
when  fit  for  sale.  The  tenant  is  scarcely 
aware  of  the  annual  loss  he  snifers  from 
the  shade  of  the  trees,  as  well  as  the  ex- 
haustion of  his  manure  by  the  roots.  If 
tiie  inclosnres  are  of  the  extent  of  twenty 
acres  or  more,  a  few  trees  here  and  there 
in  the  banks  will  not  do  much  harm ; 
but  it  would  be  far  more  advantageous  to 
all  parties  if  the  woods  and  plantations 
were  entirely  separated  from  the  arable 
land.  A  few  single  trees  here  and  there 
in  old  pastures  are  both  ornamental  and 
usefiil  as  shelter  for  the  cattle ;  but  they 
should  be  extirpated  in  all  arable  fields. 
Clumps  and  woods  may  be  made  pic- 
turesque in  the  scenery,  whereas  a  coun- 
try consisting  of  small  inclosnres  sur- 
rounded with  trees  only  looks  like  an 
immense  wood  when  seen  from  a  small 
eminence. 

Wood  is  too  valuable  in  Britain  to  be 
used  for  fuel,  except  in  very  distant  and 
woody  districts.  Goals  have  everywhere 
superseded  it;  but  wherever  woods  are 
cut  down,  and  especially  where  the  roots 
are  grubbed  up,  they  give  an  excellent 
and  economical  fuel  for  the  poor,  or  to 
use  in  the  lime  and  brick  kilns.  Where 
old  hedge-rows  are  cleared  in  the  pro- 
gress of  agriculture,  it  is  a  common  prac- 


tice to  give  the  stumps  and  roots  found 
in  old  banks  to  the  poor,  for  the  trouble 
of  grubbing  them  up  and  levelling  the 
ground*  This  work  is  generally  done  in 
winter;  and  the  wood  is  stacked  intt> 
cords  six  feet  long,  three  feet  wide,  and 
three  feet  high,  and  sold,  in  Berkshire, 
from  5«.  to  7».  a  cord :  where  coals  are 
30».  or  more  a  ton,  this  is  a  great  re- 
source. 

In  France  and  other  countries  -where 
they  use  chiefly  wood  for  tuelj  the  trees 
which  are  preferred  are  beech-trees, 
which  are  allowed  to  grow  very  close  in 
the  woods,  so  as  to  draw  each  other  np 
and  form  long  thin  steins.  They  are  cut 
down  when  about  thirty  or  forty  years 
old,  and  then  do  not  average  a  foot  m 
diameter ;  they  are  sawn  in  lengths  of  a 
yard,  and  thus  sold,  the  purchaser  gene- 
rally having  them  sawn  into  shorter 
lengths  and  split  for  use.  In  Paris  tiie 
trade  in  wood  is  one  of  the  most  exten- 
sive, and  employs  many  hands ;  and  fuel 
is  becoming  scarcer  and  dearer  every 
year ;  so  that  unless  coal-mines  shall  be 
worked  to  a  greater  extent  in  France, 
there  will  soon  be  so  great  a  scarcity  of 
wood,  both  for  fuel  and  building,  as  to 
cause  serious  inconvenience,  and  cause 
much  land  now  in  cultivation  to  be 
planted.  In  England  chiefly  the  timber 
IS  raised  for  buUding,  and  with  proper 
attention  to  the  old  woods,  and  by  judi- 
cious plantations  of  new,  timber  may  be 
yet  raised  to  a  much  greater  amount  tiian 
It  is,  and  without  encroaching  on  the 
land  devoted  to  the  crops  necessary  for 
the  sustenance  of  man. 
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AGRICULTURAL  IMPLEMENTS  and 
MACHINES.— In  no  branch  of  agricultural 
science  has  so  great  an  improvement  been 
made  as  in  machinery,  and  this  improvement 
is  of  very  recent  introduction  in  England,  and 
cannot  even  be  said  to  have  extended  itself  to 
the  Ck)ntinent. 

The  reason  is,  the  more  inteUigent  cha- 
racter of  our  larger  and  amateur  farmers,  as 
well  as  that  our  implements  are  now  made 
in  large  manufactories,  vrith  all  the  advan- 
tages of  science,  skill,  and  capital,  instead  of 
being  left  as  formerly,  to  blacksmiths  and 
wheelwrights. 

Division  of  labour,  and  the  use  of  ma- 
chinery in  constructing  machines,  has  ex- 
tended itself  from  the  manufacture  of  com- 
mercial machines  to  those  of  agricultural; 
and  it  was  only  to  be  expected  that  the  rapid 
improvements  originating  in  our  spinning 
and  weaving  machinery,  and  carried  onwards 
by  our  steam-engines  and  rail-roads,  should 
react  on  our  agricultural,  and  that  the  pro- 
gress of  these  latter  should  keep  pace  with 
the  first  named  machines. 

A  few  instances  will  prove  this: — Fixed 
steam  engines  are  applied  to  manufactures ; 
in  a  few  years,  where  coal  is  cheap  as  in  the 
north,  they  work  fixed  thrashing  machinery ; 
locomotives  travel  on  our  rail-roads ;  and 
then  we  have  portable  steam-engines  to 
thrash  our  stacks  in  the  open  air.  Rails  are 
laid  down  on  roads,  and  in  a  few  years  we 
liave  the  principle  applied  to  our  stack-yards, 
and  portable  rtuls  invented  for  claying  land, 
manuring,  and  other  farm  purposes.  Rail- 
way engineers  span  enormous  spaces  in  their 
stations  and  other  buildings;  and  then  our 
farm  architects  talk  of  covered  yards,  co- 
vered farm-buildings,  and  improved  railway 
methods  of  hanging  doors,  &c.  In  short, 
the  improvements  in  manual  perfection  and 
science,  in  any  one  pursuit  practised  in  a 
country,  must  react  on  all  others;  and  al- 
thoigh  manufacturers,  from  having  their  at- 


tention placed  almost  wholly  on  their  own 
improvements,  may  deem  those  in  agriculture 
as  nought,  yet  this  only  arises  from  their 
limited  knowledge  of  improved  agriculture, 
as  facts  which  might  be  perfectiy  correct 
twenty  years  back,  will  be  quite  erroneous 
when  quoted  as  describing  the  modem  system; 
and  this  is  true  of  no  other  so  much  as  in 
farming  machines. 

I  do  not  say  that  all  these  improvements 
have  originated  mthiii  the  last  twenty  years, 
but  then  before  that  time  they  were  known 
and  practised  by  but  few  of  our  agricultur- 
ists. The  principle  of  many  of  our  modem 
machines  might  have  been  understood,  but 
their  general  good  worlonanship  and  general 
diffusion  is  quite  of  modem  date. 

And  for  this  general  diffusion  we  may 
thank  our  Royal  Agricultural  Society,  whoso 
entries  of  implements,  beginning  at  Oxford 
with  twenty-three,  have  now  extended  till 
they  average  nearly  1500  annually. 

The  cost  of  first-rate  machinery  is  and  has 
been  very  high,  but  Messrs.  Young,  of  Edin- 
burgh and  Glasgow,  (and  the  same  idea  is 
open  to  all  other  manufacturers,)  have  intro- 
duced a  scheme  by  which  the  cost  may  be 
reduced  from  one-fourth  to  one-third.  It  is 
simply  that  of  first  getting  a  list  of  proposed 
purchasers  filled  up,  and  making  no  more 
than  these  purchasers  will  require ;  thus  les- 
sening the  risk  of  bad  debts,  and  obviating  all 
unsold  or  unsaleable  stock.  Division  of  labour 
may  thus  be  carried  out : — Large  quantities 
of  iron  bought,  made  to  the  exact  lengths  re- 
quired, and  thus  aU  waste  obviated,  and  a  great 
saving  produced;  machinery  and  tools  made 
specially  for  the  pm7)0se ;  wholesale  arrange" 
ments  carried  out  with  railway  and  shipping 
companies,  and  a  very  moderate  profit  thus 
made  remunerating,  as  calculated  upon  the 
whole  transaction,  rather  than  upon  each  indi- 
vidual article ;  all  these  render  it  quite  possible 
for  such  a  scheme  to  effect  a  very  considerable 
saving,  and  the  machines  to  be  even  better 
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tliaa  when  single  ones  are  produced  as 
ordered,  or  when  a  number  are  made  at  the 
risk  of  the  manufacturer  and  sold  by  agents. 

The  modem  improvement^  in  agricultural 
machinery  may  be  said  to  consist  of  the  fol- 
lowing points : — 1 .  The  substitution  of  steam 
or  horse  power  for  manual ; — 2.  A  reduction 
of  the  horse  or  hand  power  required  to  work 
thevarious  machines; — 3.  The  substitution  of 
wrought  or  cast  iron  for  wood  ;^-4.  The  in- 
troduction of  the  lever  principle; — 5.  Making 
a  machine  serve  dififerent  purposes  at  the 
same  time ; — 6.  Making  it  to  serve  different 
purposes  at  different  times ; — 7.  Making  it 
portable,  and  hiring  it  out  as  a  matter  of 
business. 

1. — The  subitUution  of  steam  or  horse 
fower  for  manual. — ^The  altering  of  ma- 
chines, 80  that  the  mere  dull  drudgery  re- 
quiring muscles,  not  brains,  is  taken  from 
man  and  allotted  to  beasts  is  a  very  great 
improvement ;  and  it  is  a  still  further  proof 
of  progress  to  take  it  from  horses  to  steam, 
to  make  the  mind  of  a  single  man,  acting  on 
inanimate  matter,  fulfil  all  the  laborious 
work,  which  a  hundred  oxen,  by  only  brute 
force,  could  effect.  And  this  we  owe  to  the 
modem  and  the  British  machinist. 

Compare  a  fixed  or  a  portable  steam- 
engine,  thrashing  out  80  or  100  sacks  of 
wheat  a  day,  with  the  slow  and  laborious 
flail;  the  chaff-cutter,  worked  by  horse  or 
steam,  supplying  yards  with  short  litter,  and 
the  stock  of  an  extensive  fcirm  with  chaff,  to 
the  single  knife  chopping  slowly  by  hand ; 
Mr.  Mechi  irrigating  his  land  with  liquid 
manure  through  pipes,  and  by  a  steam-engine, 
to  the  Swiss  carrying  his  liquid  manure  on 
his  back,  or  the  Belgian  applying  it  with  a 
water-cturt. 

Draining  is  now  done  by  horse-power,  and 
though  steam  has  not  yet  been  generally  ap- 
plied to  the  tillage  of  land,  yet  we  have  many 
experiments  proving  that  it  may  be. 

2. — A  reduction  of  Jiorse  or  hand-power 
required  in  doing  a  stated  quantity  of  work. 
— ^This  is  the  main  object  of  all  mechanical 
improvements,  and  therefore  need  not  be 
much  alluded  to.  I  cannot  help  referring  to 
Ransome's  ploughs  as  having  opened  quite  a 
new  era  in  this  respect,  by  which  two-horse 
ploughs  were  rendered  suitable  for  almost 
every  description  of  land,  and  one-horse 
ploughs  brought  into  use  on  very  light  soils. 


The  light  and  simple  plough-harness  of  No^ 
folk  8md  Suffolk  is  now,  like  the  plou^ 
common  everywhere;  but  it  appears  not 
very  long  ago  to  have  been  almost  peculiar  to 
these  counties,  and  copied  from  tlience  into 
Scotland  and  other  districts. 

The  Scotch  have,  however,  set  us  an  ex- 
ample of  lightness  in  their  implements  of  car- 
riage, which  ought  to  be  more  generally  fol- 
lowed; and  portable  rails  are  an  exceBot 
example  of  saving  labour  by  redoeing  tk 
friction  of  the  soil.  The  improved  loot- 
cutters,  (as  Gardiner's  and  Phillips',)  ore  •!» 
good  examples ; — compare  these  with  tiieoU 
one-knife-chopper. 

3. — The  substitution  of  torouffhf  or  ead 
iron  for  wood. — ^This  may  be  considered  an- 
other British  invention;  and  there  is  hanfir 
an  implement  to  be  named  which  has  not 
been  constructed  wholly  of  these  materials- 
Thus,  steam-engines,  thrashing  machines,  an^ 
horse-works,  (as  Barrett  &  Exall's,)  jrfoi^ 
harrows,  scarifiers,  (as  the  Docie  Dn^} 
chaff-cutters,  tile  machines,  wheels  of  carts, 
&c.  &c.  In  fact,  the  hoppers  of  grinding 
machines,  boxes  of  chaff-cutters  and  drifls, 
shafts  and  bodies  of  carts,  and  poles  attadied 
to  thrashing-machines,  are  almost  the  otIt 
articles  in  which  wood  holds  its  groond,  ^ 
quite  the  preferable  material. 

The  introduction  of  cast  iron  into  ma- 
chines was  of  later  date  than  wrought  iroB, 
and  required  greater  skilL  All  the  esscfltial 
parts  of  the  plough  are  now  made  of  cut 
iron,  and  all  (witii  the  exception  ef  tlie 
mordd-board,  the  invention  of  SmaD,)  owe 
their  introduction  to  the  Messrs.  RanMme, 
of  Ipswich.  Biddell*s  was  probably  the  ird 
cast  iron  scarifier. 

4. — The  introduction  of  the  lever  prm- 
ciple. — ^This  plan,  to  give  a  constant  aiii 
equable  pi'essure,  which  may  be  increased  or 
renewed  at  [Measure,  appears  to  owe  its  oiigitt 
to  Baldwin,  a  farmer  at  Mendham,  in  Suffolk, 
who,  in  1790,  first  added  it  to  drills,  to  give 
each  separate  coulter  an  independent  motioB, 
and  what  pressure  it  required.  Ckwk;  of 
Halesworth,  a  drill  manufacturer,  added  tbis 
to  the  Rev.  Mr.  Cooke's  driU  madiine,  ui 
thus  originated  the  Suffolk  drill.  Levos 
were  iniroduced  into  stubble  ndces  in  Snt 
Lothian,  and  have  recently  been  greodr  9* 
proved  and  constructed  entirdy  of  iroi  If 
Grant  and  Howard.     Messrs.  Gamtt  i 
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Xeistoii,  about  ten  years  back,  introduced 
the  lever  principle  into  the  horse-hoe,  which 
implement,  constructed  of  iron,  has  gained 
prizes  wherever  shown. 

5. — Making  a  machine  terve  different 
purposes  at  tfte  same  timCy  so  as  to  complete 
t/ie  proposed  work  at  one  operation. — ^As 
examples  we  have  ploughs  with  a  subsoils  be- 
Mud  them.  Drills,  which  driU  in  the  manure, 
cover  it,  dnU  the  turnips  and  cover  them,  and 
shape  the  ridges  at  one  operation ;  and  drills 
for  applying  manure,  com,  and  seeds,  at  the 
same  time.  The  Scotch  thrashing  machines 
thrash,  winnow,  and  sack  the  com  at  one 
time,  and  also  sometimes  convey  the  chaff 
xmd  straw  to  their  respective  places.  A  Mr. 
Bnrrell,  of  Thetford,  invented  a  portable  ma- 
chine to  do  this,  and  several  manufacturers 
now  make  machines  performing  similar  work. 

6. — Making  machines  serve  different  pur- 
poses at  different  times. — ^This  is  especially 
us^ul  for  machines  for  which  there  is  only 
an  occasional  use,  but  care  must  be  taken  that 
one  operation  does  not  spoil  the  others,  and 
we  have  a  "  jack  of  all  WOTk,  master  of  none," 
in  the  machine  line.  As  examples  of  this 
principle,  1  take  Clarke's  universal  plough, 
which  can  be  made  (1)  a  double  tom  or  ri^e 
plough,  (2)  a  moulding  plough,  (3)  a  horse- 
hoe  or  deamng  plough,  (4)  a  skeleton  or 
broadshare  plough,  altogether  a  very  perfect 
tool  for  ridge  culture. 

Cooke's  original  drill  was,  though  now 
superseded,  a  most  complete  implement  for 
light  dry  soils  and  flat  culture ;  it  was  in- 
vented about  1780.  The  some  machine  was 
easily  transformed  into  a  cultivator,  horse- 
hoe,  scarifier,  or  gmbber,  and  by  substitut- 
ing a  com-rake,  stubble-rake,  or  quitch-rake 
for  the  beam  of  coulters  or  hoes,  it  would 
i*ake  com  stubbles,  or  clean  land  of  root- 
weeds. 

The  Scotch  one-horse  cart,  which,  by  extra 
frames,  is  equally  useful  for  carting  dung  and 
roots,  or  hay  and  com,  is  another  instance ; 
in  England  wc  should  probably  have  a  heavy 
tumbrel,  a  light  waggon,  and  a  road- waggon 
for  com,  to  do  what  this  single  cart  per- 
forms. 

7. — Fortahle  machines^ — hiring  ditto  otit. 
— ^Portable  thrashing  machines  originated  in 
the  beginning  of  the  present  century,  but 
those  with  steam  are  of  quite  recent  intro- 
diiction«     Portable  or  removable  shepherd's  I 


houses  are  of  old  date,  but  Mr.  Almack  has 
just  started  the  novel  idea  of  portable  fana 
buildings. 

The  custom  of  hiring  out  drills  and  thrash- 
ing machines  probably  originated  in  the  east- 
em  counties,  at  aU  events,  Suffolk  men  prac- 
tised the  custom  of  hiring  out  drills  at  so 
much  per  acre,  as  early  as  1804,  and  intro- 
duced the  system  into  other  districts  of 
England. 

^e  hiring  out  thrashing  machines,  in 
which  the  horses  and  other  labourers  arc 
supplied  by  the  fEmaier,  and  the  owner  of  the 
machine  acts  as  feeder,  is  also  of  long  stand- 
ing in  the  south  of  Britain;  in  Scotkmd 
farmers  appear  to  possess  their  own  fixed 
machines.  The  owners  of  steam  machines 
will  thrash  at  so  much  a  day,  finding  feeder, 
stoker,  and  machine;  and  at  so  much  a 
quarter  of  com,  finding  coals,  labourers,  and 
everything. 

The  letting  out  machines,  as  a  separate 
business,  is  peculiarly  suitable  to  countries 
where  small  farms  are  numerous,  and  the 
implements  only  of  occasional  use.  The  sys- 
tem might  be  extended  to  many  other  ma- 
chines, as  hay-makers,  clod-crushers,  sub- 
soilers,  draining-ploughs,  reaping  and  mow- 
ing-machines, &c. 

In  fact,  Cosgreave's  and  Fowler's  draining- 
ploughs  are  let  out  by  their  respective  in- 
ventors. Newberry's  horse-dibbler  I  have 
seen  let  out  in  Gloucestershire,  and  I  have 
heard  of  Hussey's  reaping-machine  being 
hired  out  by  a  drillman,  rather  extensively 
in  Suffolk,  last  harvest. 

In  considering  machinery  in  general,  it 
ought  to  be  recollected  that  things  very  simi- 
lar are  adaptable  to  quite  different  purposes; 
let  us  take  water  and  water-wheels  for  in- 
stance:— ^A  wheel,  with  float  boards  or  buck- 
ets attached,  is  tumed  by  the  weight  and 
momentum  of  water ;  but  if  steam  was  used 
as  the  motive  power,  this  very  same  shifted 
wheel  could  be  used  to  raise  water,  instead  of 
being  driven  by  it ;  and  to  take  another  in- 
stance, this  same  shaped  wheel,  with  float 
board,  gives  a  motive  power  to  the  steam 
vessel;  and  if  one  was  to  assert  that  all  simi- 
lar contrivances  might  be  arranged  for  any 
of  these  three  purposes,  it  would  not  be  iax 
from  correct.  Take  this  instance : — ^A  rod 
and  piston  raises  water,  but  how  long  was  it 
before  the  simple  contrivance  of  a  rising  and 
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fnUing  piston-rod  was  taken  from  this  to 
the  steam-engine  ? 

Again,  nearly  all  that  is  done  by  one  fluid 
may  be  effected  by  another,  the  variation 
caused  by  the  difference  of  density  being  al- 
lowed for.  Thus,  a  current  of  air  cleanses 
com,  by  driving  the  lighter  particles  to  the 
furthest  distance;  and  a  current  of  water 
cleanses  dense  substances,  as  fine  particles  of 
clay  or  chalk,  from  stones  and  impurities, 
and  thus  prepares  the  substances  for  tile  or 
whitening  manufacture. 

"We  use  hot  air  blasts  in  our  foundries; 
we  have  not  yet  arrived  at  the  improvement 
of  using  warm  air  blasts  in  our  dressing  ma- 
chines, although  these  would  certainly  much 
improve  a  damp  sample  of  com. 

The  analogy  of  what  is  done  in  one  busi- 
ness ought  to  assist  us  in  improving  others; 
and  the  additions  to  one  kind  of  machine,  or 
implement,  ought  to  help  us  in  the  con- 
sfruction  of  others,  for  analogous  purposes. 
Thus  a  screw,  which  is  merely  an  inclined 
plane,  wound  round  a  cylinder  or  cone,  al- 
though long  used  in  fixing  pieces  of  metal 
and  wood  together,  has  been  but  very  lately 
employed  for  the  bottom  of  piles  to  screw 
them  irito  the  earth,  or  applied  to  the  end  of 
boring-rods.  That  air  can  be  compressed  or 
exhausted  to  almost  any  extent,  has  been 
known  from  the  days  of  Boyle ;  yet  the  use 
of  a  vacuum  boiler  and  steam-pipes  for  heat- 
ing, in  sugar  boiling  and  making  extracts 
and  essences,  is  of  very  late  date;  and  the 
knowledge,  that  in  all  filtering  apparatus, 
whether  large  or  small,  to  exhaust  the  air 
beneath  the  filter,  would  have  as  much  effect 
as  a  thirty  feet  head  of  water  pressing  down, 
is  not  yet  fully  applied. 

The  study  of  nature  will  also  give  a  great 
insight  into  proper  mechanical  principles. 
The  general  use  of  hollow  tubes  instead  of 
solid  rods,  might  have  been  taught  us  by 
every  straw  and  almost  every  bone ;  in  fact, 
the  bones,  joints,  and  sinews  of  any  ani- 
mal, or  as  they  may  be  called,  the  beams  and 
rods,  pulleys,  hinges,  and  ropes,  are  perfect, 
and  unite  simplicity  and  utility  in  a  manner 
that  ought  to  afford  a  lesson  to  those  among 
our  mechanics,  who  appear  to  value  a  ma- 
chine for  the  weight,  number  of  parts,  and 
the  greater  quantity  of  work  put  into  it,  and 
not  as  they  ought  to  do,  for  the  greater 
quantity  of  work  to  be  got  out  of  it.   Indeed, 


this  practice  of 'increasing  expense  and  com* 
plication  has  increased  so  much,  that  a  nev 
principle  seems  necessary  to  get  these  expen- 
sive machines  into  use,  as  they  require  gnat 
capital  for  their  purchase,  and  special  infor- 
mation for  their  use.  We  now  have  the 
principle  of  the  cultivators  hiring  the  daDr 
service  of  the  machine  from  the  owner;  ba: 
the  new  plan  should  be,  that  the  tojokr 
should  let  out  his  machines  at  so  much  per 
annum,  and  a  contract  price  for  keeping  ii 
repair;  and  that  the  person  hiring  of  tbe 
maker  should,  in  his  tum,  let  them  ont  to 
work;  or  that  an  association  of  farmes 
should  join  in  purchasing  the  expensive  ins- 
chines  that  are  only  occasionally  employed. 
Steam  thrashing  -  machines,  dbraining-na- 
chines,  Crosskill's  portable  nulway  and  trocb, 
(these  last  would' be  useful  to  those  taloH 
work  in  marling  or  claying,)  a  steam  liqcii 
manuring  and  irrigating  apparatus,  with  pipe 
and  hose,  and  possibly,  in  a  few  years,  i 
steam  ploughing  and  tillage  apparatus  appear 
the  most  suitable  and  likely  machines  to 
come  into  use  in  such  a  scheme. 

It  would  be  impossible,  in  the  brief  spatt 
of  a  few  pages,  to  do  more  than  allnde  to  the 
more  celebrated  of  the  modem  implement^ 
that  have  caused  such  a  change  in  the  system 
of  British  agriculture. 

I  shall,  however,  endeavour  to  give  a  sket^ 
of  the  improvements,  under  the  heads  of— 

1. — Instraments  of  tillage,  as  the  plough, 
the  clod-crusher,  the  scarifier  or  cultivator, 
and  the  harrow. 

2. — Sowing  machines,  as  the  drill,  tk 
dibble,  and  that  accompaniment  of  the  drill 
husbandly,  the  horse-hoc. 

3. — Implements  for  securing  the  crops,  as 
reaping-machines,  horse-rakes,  hay-makers, 
one-horse  carts. 

4. — Preparation  for  market,  as  moveahk 
steam-engines,  thi-ashing-machines,  andwin- 
nowing-machines. 

5. — Machines  for  preparing  the  food  for 
stock,  as  chaff-cutters,  tmiiip-cuttcrs,  core, 
linseed  and  oil-cake  crushers,  and  steamia^ 
and  boiling  apparatus. 

6. — Dairy  implements,  as  chums,  &e.  5:c 

7. — Draining  implements ;  but  these  h*vt 
ah-eady  been  noticed  in  the  article  onDrauE- 
ing. 

8. — ^Weighing-machines. 

Ploughs. — ^To  Messrs.  Sansome,  of  ^ 
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wkh,  is  due  the  greatest  share  in  improving 
this  implement.  In  1785  the  late  Robert 
Bansome,  of  Ipswich,  obtained  a  patent  for 
making  shares  of  cast  iron ;  and  in  1803  he 
obtained  a  second  patent  for  a  mode  of  ap- 
plying a  ease-hardening  process  to  cast  iron 
shares,  by  which  the  under  side  is  hardened 
to  the  depth  of  ^  to  ^  of  an  inch,  and  the 
npper  part  being  softer  grinds  more  quickly 
away,  and  thus  produces  a  constant  sharp 
edge  in  the  under  side.  Mr.  Bansome  also 
originated  the  cast  iron  plough  ground,  and, 
I  believe,  the  cast  iron  body  to  the  plough. 

It  was  Messrs.  Ransome  who  furnished  the 
modem  English  plough  with  two  low  wheels, 
and  with  mould-boards  adapted  to  different 
soils;  for  on  light  soils,  as  the  Norfolk,  the 
mould-board  may  be  eJiort,  with  rather  a 
hollow  or  concave  surface,  while  the  mould- 
hoard  used  on  the  heavy  land  of  Essex  is 
long  and  convex.  By  changing  mould-boards, 
Bansome,  on  one  occasion,  proved  his  plough 
l)est,  both  for  light  and  heavy  soils,  l^e 
Rutland  plough,  made  by  Mr.  Ransome  for 
a  Mr.  Baker,  of  Cottesmere,  has  been  the 
model  of  most  of  our  modem  ploughs,  and 
by  making  it  all  of  iron,  with  beams  on  the 
truss  principle,  it  has  been  rendered  still 
more  handsome,  and  generally  useful. 

Howard's  is  also  a  very  excellent  as  well 
as  elegant  plough ;  from  the  peculiar  shape 
of  the  mould -Ix^rd  it  has  proved  exceedingly 
successful  at  agricultural  meetings. 

Busby*8  i^ough,  which  in  its  fitume-work  is 
similar  to  Ransome's,  has  its  mould-board 
formed  by  experiments  and  frequent  trials  on 
the  part  of  Messrs.  Busby,  and  an  excellent 
farmer,  Mr.  Outhwaite.  This,  as  well  as  the 
other  ploughs  I  have  mentioned,  turns  the 
furrow  slice  in  a  perfectly  straight  line,  not 
only  unbroken,  but  gener^y  even  uncracked; 
in  this  Busby's  is  superior  to  the  other 
ploughs,  from  his  mould-board  being  of 
greater  length.  The  continental  (Belgian  and 
American)  mould-boards  are  extremdy  short 
compared  to  the  English;  and  however  useful 
in  scooping  up  Hght  lands,  cannot  possibly 
make  such  good  work  in  breaking  i^  layers, 
or  ploughing  heavy  land.  Even  the  Scotch  are 
considerably  shorter  than  the  EngHsh,  but 
then  the  Scotch  have  not  the  extremely  heavy 
soils  that  we  possess,  and  in  free-working 
soils  a  shorter  mould-board  will  have  less 


Tlie  Scotch  iron  ploughs  were,  however, 
found  by  Mr.  Handley  to  be  heavier  in  draught 
thau  the  improved  English,  although  superior 
to  the  old-fashioned  ones,  drawli  by  three  or 
four  hcirses  in  some  counties. 

liowcock's  one-way  plough  is,  perhaps,  the 
best  of  a  class,  sinular  in  working  to  the 
Kentish  turn-rest.  In  this,  part  of  the 
mould-board  turns  on  hinges,  and  has  two 
shares,  coulters,  &c.  in  opposite  directions. 
The  plough  does  not  require  to  be  turned 
round  at  the  end  of  the  field,  but  the  plough- 
man, having  completed  his  furrow,  turns  over 
the  handle  from  one  end  of  the  beam  to  the 
other.  The  horses  turn  in  the  land  side  of 
the  plough,  and  as  soon  as  they  commence 
drawing,  the  share  and  coulter  set  properly 
into  their  work. 

Subsoil  ploughs,  to  loosen  the  subsoil  with- 
out bringing  it  to  the  surface,  are  useful  both, 
in  assisting  drainage  and  in  supplying  a 
greater  depth  of  soil  for  bulbs  and  other  roots. 

Smith,  of  Deanston,  was  the  originator  of 
this  plough;  it  consists  of  a  strong  share 
and  plough  bottom,  and  in  place  of  a  mould- 
board,  a  fin  to  shatter  and  raise  up  the 
earth ;  it  breaks  up  the  ground  to  a  depth  of 
twelve  to  sixteen  inches.  The  Backheath. 
plough  is  merely  Smith's  made  lighter  far 
work,  and  less  efficient  by  omitting  the  fin; 
used  for  grass,  it  is  called  a  subturf  plough. 
.  But  Bead's  sub-pulverizer,  which  has  a 
wedge-shaped  share,  with  a  central  fin  rising 
from  it,  is  the  most  economical  as  well  as 
efficient  plough ;  two  horses  at  length  follow 
the  common  plough,  and  break  up  the  floor- 
ing or  pan  in  a  very  superior  manner. 

Of  harrows. — ^The  best  modem  ones  are 
Williams's,  Howard's,  and  Coleman's  expand- 
ing, all  made  entirely  of  iron. 

Howard's,  the  invention  of  Armstrong,  are 
of  zigzag  shape,  by  which  each  tooth  is  at 
greater  distance  apart  than  in  common  har- 
rows, and  the  lines  dravra  constantly  equi- 
distant; the  draught  is  obtained  from  a  brake 
at  the  centre  of  the  whipple-tree,  so  that  if  the 
horses  draw  unequally,  the  harrows  are  not 
thrown  out  of  the  straight  line. 

Williams's  are  very  similar  to  Howard^ 
the  framing  is  rather  different,  resembling  iit 
form  the  lead  of  a  ** diamond**  framed  window* 

In  Coleman's  expanding  harrows  the  hart 
at  every  point  of  the  crossing  are  united,  not 
by  a  screw,  but  by  a  loose  pin,  on  which  they 
2p 
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work  freely.  Thus  the  width  of  the  harrow 
can  be  increased  or  diminished,  and  accord- 
ing to  the  state  of  the  land,  be  brought 
nearer  together,  or  spread  wider  apart,  ex- 
actly like  the  mimic  soldiers  on  the  child's 
toy.  It  is  true,  Mr.  Coleman's  harrow  looks 
rather  combrous,  bnt  on  examination  it  is 
found  to  possess  small,  almost  invisible, 
wheels,  which  are  easily  let  down,  and  serve 
to  move  the  harrow  from  one  field  to  another. 

Rollers. — Iron  has  been  substituted  for 
wood  in  these,  and  the  latest  improvement 
appears  to  be  a  Belgian  one,  by  making 
tnem  of  several  cylinders,  each  of  which 
works  very  loosely  on  an  axle ;  it  thus  com- 
presses every  clod,  although  the  ground  may 
not  be  quite  level,  and  was  originally  in- 
tended for  narrow  round  ridges. 

Qod^crushen. — ^Mr.Crosskill's  clod-crush- 
ers consist  of  cast  metal  discs,  vrith  serrated 
edges,  working  freely  and  separately  on  an 
axle,  each  alternate  ring  is  made  larger  in 
the  eye,  and  thus  causes  an  up  and  down 
motion,  which  cleans  the  roller ;  it  is  about 
the  best  process  we  have  for  young  wheat  in 
March,  after  the  alternate  frosts  and  thaws 
of  winter  have  thrown  the  roots  out ;  it  also 
stops  the  ravages  of  the  worm  and  grub, 
prepares  barley-land,  and  other  pm-poses. 

Ounbridge's  clod-crusher  has  a  number 
of  wheels,  with  thin  cutting  edges,  inferior, 
perhaps,  to  Crosskill's ;  as  a  clod-crusher  it 
yet  may  be  used  on  moister  land,  as  the 
wheeb  have  a  more  self -cleaning  quality. 
It  is  extensively  used  and  highly  spoken  of. 

A  third  machine  is  Gibson's  clod-crusher, 
formed  of  two  rows  of  very  narrow  wheels, 
alternating  with  each  other,  ^ir.  Crosskiirs 
roller  dogs  when  the  soil  is  moist;  Mr. 
Gibson's  presses  the  ground  rather  tightly ; 
between  these  two  a  choice  must  be  made. 

The  idea  of  a  double  row  of  rollers  to  clean 
one  another  is  probably  taken  from  the  double 
row  of  lines  in  the  Norwegian  harrow,  which 
may  be  called  a  cross  between  a  roll  and 
haiTOW ;  this  neither  clods  nor  kneads,  but 
then  it  will  not  force,  and  is  heavier  for  the 
horses.  Crosskill's  Norwegian  harrow  is  the 
best,  as  being  larger  in  the  teeth,  and 
lighter  in  draught.  Though  called  Norwegian, 
they  are  an  English  invention,  for  I  would 
ask,  what  essential  difference  there  is  be- 
tween this  and  Vaux's  revolving  harrow  ?  pa- 
tented in  1836,  in  which  one  revolving  har- 


row deans  the  other,  and  which  Mr.  Ban 
some,  in  his  description,  doubts  **  that  they 
would  choke  in  wet  land,  unless  they  were  of 
larger  circumference." 

Smith's,  of  Deanston,  web -harrow  is 
another  invention,  in  which  small  qooit- 
shaped  pieces  of  iron  are  slung  on  chains, 
and  dragged  over  the  soil;  it  has  a  great 
effect  in  findy  pulverizing. 

Scarifiers. — Mr.  Pusey  considers  that, 
with  a  systematic  use  of  these  implements, 
half  the  ploughing  might  be  saved,  thus : — 

OLD  SYSTEM  OF  PLOUGHING. 

Roote   4 

Barley t 

aover 0 

Wheat 1 


Pq«al  to 
NEW  STSTEV.  plou^iBfr. 

One  Scarifying  f09/«atf»'^  i 

One  ploughing   1 

One  scarifying  (Biddell's  land-breaker).,  i 

One    ditto \ 

One    ditto U 

Biddell's,  Coleman's,  and  the  I)ucie  scarifier, 
are  the  principal  ones.  The  improved  Bid- 
ddl's  is  altogether  of  wrought  iron,  and  each 
tine  may  be  raised  or  lowered  separatdy,  as 
well  as  shifted  laterally;  the  leverage,  that  is, 
the  raising  or  lowering  the  whole  machine, 
is  performed  by  means  of  long  iron  levers, 
and  a  bent  axle  for  the  hind-wheds.  The 
width  of  this  machine  is  6^  feet,  and  it  is 
dra^Mi  by  four  to  six  horses,  according  to  the 
hardness  of  the  soil.  It  is  used  vrith  broad 
shares  to  pare  or  stir  the  surface,  or  with 
inch  points  to  work  deeper. 

Coleman's,  a  more  recent  invention,  is  not 
very  much  unlike  Biddell's,  is  5  feet  wide,  and 
drawn  by  six  horses.  The  leverage  is  s«i- 
perior,  being  a  double  or  upper  fiume,  which, 
being  moved  backwards  or  forwards,  phiccs 
the  teeth  in  a  more  or  less  sloping  manner, 
and  consequently  more  or  less  deep  in  the 
ground.  Mr.  Pusey  says,  "  Coleman's  is  sn- 
pcrior  to  other  scarifiers,  as  never  rising  or 
swerving,  but  doing  its  work  as  true  as  a 
plough."  For  the  mere  paring  of  a  very  ti^ 
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surface,  Bcntall'fi  narrow  scarifier  is  excellent^ 
its  long  snout,  like  a  sword-fish's  horn,  is  an 
ingenious  device,  by  which  it  is  enabled  to 
adbere  to  the  land.  Bcntoll's  is  also  usefhl 
as  a  subsoilcr ;  as  a  mere  paring  instrument, 
especially  for  green  land,  Kilby's  is  excellent, 
and  it  turns  over  as  well  as  pares. 

The  Dncie  Drag  is  another  implement  of 
this  class;  it  covers  three  feet  of  ground, 
and  has  five  tines,  not  one  of  which  is  in  the 
same  row  as  another.  The  machine  is  raised 
or  lowered  by  turning  a  handle,  having  an 
endless  screw  on  its  prolongation,  which  makes 
a  toothed  wheel  on  the  bent  axle  of  the  hind 
wheels  revolve,  and  the  front  wheels  arc  also 
altered  by  being  connected  to  a  leverage 
fixed  to  the  same  toothed  wheel. 

II, — Implements  for  the  cultivation  of 
cropt. — Among  these,  drills  hold  the  first 
place;  and  among  the  manufacturers  of  drills, 
Garrett  and  Homsby  hold  the  first  position; 
the  principle  of  these  is  the  same  as  that  of 
Ck>oke's,  figured  in  this  volume.  The  points 
in  which  the  Suffolk  drills  are  or  were  pe- 
culiar, (for  nearly  all  drill  makers  Iiave  taken 
oiic  or  more  ideas  from  them,)  are — 

1. — ^The  sliding  axle-tree,  by  which  the 
carriage  whed  could  be  extended  to  the  width 
of  the  "  stetches  "  or  lands,  and  by  which 
means  another  box  with  more  coulters  could 
be  used;  and  the  Suffolk  plan  of  having  the 
machines  for  tillage,  as  drills,  scarifiers,  and 
horse-hoes,  to  fit  the  width  of  the  stetches, 
and  run  in  the  furrows,  might  be  carried  out 
advantageously  in  other  heavy  land  dis- 
tricts. 

2. — ^The  self-regulating  levers,  to  which 
the  coulters  are  attached ;  nearly  every  drill 
now  possesses  these. 

3. — The  swing  steerage,  by>  which  means 
the  man  attending  the  drill  can  move  the 
coulters  to  the  ri^t  or  left,  so  as  to  keep 
the  straight  and  parallel  line;  this  is  Smyth's, 
of  Peasenhall,  invention. 

4. — ^A  method  of  sowing  small  heavy  seeds 
and  light  seeds,  so  as  to  cause  an  equal  dis- 
tribution, by  using  cups  for  the  heavy  seed, 
and  brushes  in  a  separate  compartment  for 
the  light. 

There  is  also  the  addition  of  a  fore-carriage, 
useful  when  manures  are  being  drilled,  and 
to  guide  the  machine  by  a  leverage,  enabling 
the  driver  to  keep  the  wheel  in  the  rut,  down 
which  it  previously  passed. 


Homsby's  improvements  are  the  substi- 
tution of  Indian-rubber  tubes  for  conducting 
the  seed  into  the  furrow,  instead  of  the  usual 
tin  ones ;  and  also  an  ingenious  contrivance 
for  adapting  a  drill  for  com  on  side  hills,  by 
which  two  legs,  similar  to  the  governor  of  a 
steam-engine,  and  attached  to  the  side  of  the 
drill,  are  extended  or  contracted  by  a  screw ; 
and  thus  the  drill,  being  hung  or  supported 
on  its  centre,  is  regulated. 

There  are  many  varieties  of  driUs,  such  as 
the  general  purpose  drill,  for  drilling  with  or 
without  manure,  wheat,  beans,  and  tomips, 
at  the  requisite  distance  from  two  feet  to,  say, 
seven  inches.  It  comprehends  two  drills,  the 
parts  of  which  are  substituted  at  pleasure. 

The  ridge>driU,  which  deposits  manure  and 
seed,  and  reduces  the  ridge  by  concave. 
roUers  to  a  compact  rounded  form. 

We  have  bc»ndes,  the  liquid  manure  drill; . 
invented  by  Mr.  Chandler,  of  Market  Lav-- 
ington,  Wilts,  in  which  small  buckets  or  end- . 
less  chains  bring  up  the  requisite  amount  of  ' 
fluid,  mixed  with  powdered  manure,  (such  as  ^ 
superphosphate,  guano,  &c.,)  and  this  brings  . 
up  the  plant  from  a  mere  bed  of  dust. 

Then  there  arc  the  drop  drills,  which,  as 
in  Mr.  Homsby's,  drops  the  seed  and  manure 
only  at  those  ])oint8  in  the  lines  where  the 
plants  are  intended  to  stand,  (from  nine  to 
eighteen  inches  in  the  row,  and  the  rows 
fifteen  to  thirty  inches  apart,)  by  means  of  * 
peculiar  coulters,  with  revolving  circular 
boxes  inside  each. 

Ransomc's  com  and  seed  depositor  may  be 
also  considered  as  a  drop  drUl ;  it  deposits 
the  seed-com  at  equal  distances  in  seams, 
made  by  coulters.  The  feeding  cups  are  sa 
contrived  that  their  action  ceases  when  the, 
horses  stop;  it  sows  from  three  and  a  half  to 
five  pecks  per  acre. 

Vingoe's  is  another  very  effective  depositor,, 
both  of  seed  and  manure,  (either  at  intervals 
or  in  a  train,)  in  seed-beds  made  by  tho 
pressing-wheels;  this  machine  also  covers^ 
its  seed  and  manure  after  sowing:  These- 
machines  can  be  made  of  any  number  o£ 
rows. 

The  only  other  variety  of  the  drill  is  the 
top-dressing  manure  distributor,  or  broad-cast 
drill ;  machines  for  these  purposes  have  beea. 
invented  by  Holmes,  Cf-osskiU,  and  others.. 
Crosskill's  consisted  merely  of  a  grooved  roller 
at  the  bottom  of  a  drill-box ;  Holmes*  ha» 
2f2 
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snannrc  cops,  and  by  means  of  removable 
boards,  drills  into  the  ftirrows  of  ridges,  (rape- 
eake,  gnano,  &c.,  mixed  with  ashes,)  and 
then,  by  means  of  the  double  breasted  plough, 
turns  these  ridges  over  on  the  mannre. 

Horse-koes. — I  do  not  know  that  a!iy 
horse-hoe  is  so  superior  to  others  as  to  be  men- 
tioned, with  the  exception  of  Garrett's  lever 
horse-hoc;  in  this  implement  each  hoe  works 
on  a  separate  and  independent  lever;  the 
axle-tree  of  wheels  moveable  at  both  ends  to 
snit  varied  intervals ;  and  the  swing  steerage 
is  applied  for  the  man  working  to  guide 
it  fVom  behind;  from  ten  to  fifteen  acres 
may  be  hoed  in  a  day. 

Dibbling  machines. — Newberry's  dibbles 
has  already  been  described  in  this  work  under 
Sowing,  though  the  name  of  the  maker  is  not 
given  there  by  Mr.  Kham. 

The  hand-dibbler  of  Dr.  Newington  is  the 
oert  of  this  class;  it  consists  of  a  frame  con- 
taining from  four  to  eight  dibbles,  which  is 
tlt>dden  into  the  ground  by  means  of  a  step, 
and  when  withdravm,  two  or  three  seeds  or 
more,  or  only  one  if  required,  fall  into  each 
hole.  By  pushing  down  the  upper  handle 
eveiy  seed  is  pressed  firmly  into  a  solid  bed, 
which  completely  buries  the  seed.  The  ope- 
rator walks  across  the  furrows,  and  not  in 
the  direction  of  them ;  when  he  dibbles  on 
the  Hag,  the  ploughed  sod  is  sufScient  guide, 
but  in  other  cases,  the  Hues  had  better  be 
nnyked  out  previously  by  the  coulters  of  a 
drill,  or  by  a  light  drill  roD. 

Harvesting  implements.  —  Beeqnng  ma- 
chines.— ^These  are  the  most  recent  intro- 
duction ;  but  last  harvest  has  sufficiently 
shown  their  efficacy,  not  that  such  machines 
are  new,  even  in  England. 

Mr.  Smith,  of  Dcanston,  1812,  invented  a 
reaper,  which  worked  by  means  of  a  circular 
eutter  in  segments,  to  cut  the  com,  and  a 
drum  placed  above  this  cutter  to  coUect  the 
com ;  it  was  used  with  two  horses  working 
from  behind,  cut  a  gpace  of  five  and  a  half 
feet  wide,  and  laid  tue  cut  com  in  a  swath 
i^nst  the  standing. 

Mr.  Mann,  of  Raby,  in  Cumberland,  in 
1820  invented  a  machine  on  a  similar  re- 
volving principle,  but  the  eutter  was  twelve- 
sided  instead  of  circular,  and  the  use  of  a 
skeleton  cylinder  over  them  with  rakes,  but 
revolving  independently,  containing  twenty- 
tve  rakes,  each  halving  ten  teeth  of  six  inehes 


long.  A  fixed  comb  was  placed  so  that  its 
teeth  alternated  with  those  of  the  rakes,  and 
as  the  reviving  cylinder  turned  once  for 
seven  times  of  the  cutter,  this  fixed  oomh 
took  the  straw  from  the  rakes,  and  deposited 
it  in  a  swath.  One  horse  in  this  naachine 
cut  down  a  breadth  of  three  feet,  and  mig^t 
average  seven  acres  a  day. 

Bdl's  machine,  which  recent  trials  seem 
to  prove  even  superior  to  the  American,  was 
invented  in  1826.  It  is  driven  by  two  horses 
from  behind,  and  its  principle  of  action  con- 
sists of  a  fixed  bar  of  iron  in  front,  to  whieh 
are  attached  thirteen  fixed  shear  blades,  and 
twelve  moveable  ones;  the  moveable  blade 
are  attached  by  a  joint  bolt,  and  prolonged 
backwards  in  a  tail-piece,  tiU  each  rests  in  the 
vibrating  bar  between  two  pegs,  which  serrc 
as  a  secure  but  simple  and  loose  joint ;  the 
cutting  blades  are  fourteen  inches  long,  trnd 
sharp  on  both  edges,  and  as  the  hinc&  bar 
vibrates  backwards  and  forwards,  the  edges 
clip  together,  like  shears  or  8cizz<ffs.  There 
are  revolving  vanes  in  fit)nt  to  catch  hold 
and  retain  the  com  against  the  onward  pres- 
sure  of  the  cutter,  but  chiefly  to  assist  ia 
laying  the  cut  com  upon  an  endless  web. 
The  web  conveys  the  cut  com  from  right  to 
left,  and  delivers  it  upon  the  ground  in  a 
regular  swath.  The  manner  in  whdch  tiie 
the  driving-wheel  causes  the  endless  web  and 
vanes  to  revolve,  and  the  knives  to  vibrate, 
all  at  different  speed,  though  simple,  could 
only  be  understood  from  a  plate. 

in  working  the  machine,  one  man  drives 
and  conducts,  eight  women  collect  the  eat 
com,  and  make  bands;  four  men  tie  the 
sheaves,  two  men  set  them  up.  The  madune 
cuts  down  a  width  of  six  feet,  and  averages 
twelve  acres  of  com  a  day. 

M.  Cormick's  American  reaper,  the  com- 
petitor with  Hussey,  in  trials  in  which  each 
alternately  conquered,  but  of  ivhich  Uie  re- 
sults have  on  the  whole  been  to  the  advan- 
tage of  the  latter,  consists  of  a  cntto'  taking 
about  five  feet  width  of  com,  the  horse  draw- 
ing from  the  side.  It  cuts  the  com  (pre- 
viously gathered  in  bunches  by  a  series  d 
projecting  points,)  by  means  of  a  redpnca- 
ting  sickle-edged  cutter,  and  has  a  hi^ge 
revolving  fan  to  lay  it  back  against  &e  knife 
or  eutter.  It  is  drawn  by  two  horses,  »d 
the  cut  grain  is  raked  off  at  the  side  of  tbe 
platform  on  which  it  fiiDa.    ^da  is  vay 


Digitized  by  VjOOQ IC 


AGSICOLTUSAL 


[437    ] 


llfPLEME!(TS. 


eeveare  work.    It  does  oa  an  average  about 
twelve  acres  a  daj. 

The  vibrating  cutter  is  peculiar;  it  is  a 
-straight  saw,  with  the  teeth  indiaing  alter- 
nately to  each  direction,  so  that  in  each 
Tibration  half  of  than  are  iucHned  in  the 
difeciion  of  the  motion. 

Hussey's  machine,  lyhidi  will  cut  all  kinds 
of  com  and  artificial  grasses,  consists  of  tri- 
angular knives,  fixed  on  a  vibradng  bar,  and 
working  botween  apertures  in  iron  projecting 
guards,  not  unlike  fingers,  from  whidi  they 
are  named.  These  fingers  are  about  three 
indies  apart.  The  action  of  the  cutters  is 
that  of  a  shear;  the  com  falls  from  the 
cutters  on  to  the  platform,  from  which  it  is 
delivered  behind  in  neat  heaps  sufficient  for 
A  sheaf;  the  land  is  left  more  dear  of  com, 
and  tiie  sheaves  are  much  more  neat  than  in 
mown  com.  In  Bdl's  machine  the  com  is 
eut  in  any  direction.  In  the  American  one 
a  circular  space  is  cut  round  the  field  at  first, 
to  allow  the  machines  to  work,  and  they  then 
cut  round  the  fidd  in  a  spiral  direction,  till 
-they  reach  the  centre. 

The  common  cutters  for  Hussey's  machine 
are  beviUed  on  each  side  like  an  axe,  and  in 
cottisg  soft  com  bend  it  between  the  guards, 
•and  pull  it  off  instead  of  cutting  it;  but 
Garrett's  registered  cutters  are  bevillcd  on 
■one  side  only,  and  cut  against  a  keen  square 
edge  guard,  made  of  steel,  similar  to  shears 
-or  scizzors ;  this  form  <^  cutter  does  not 
require  to  be  sharpened  so  frequently.  The 
-Hxachine  cuts  from  four  and  a  half  to  five 
ffcet,  and  does  about  ten  acres  of  corn  a 
•day. 

The  saving  in  wheat  may  be  taken  as 
fofiow : — 

MJLcamE,  £.  t,    d. 

Ten  acres  a  day,  one  man  driving, 
one  raking  off,  and  eight  bind- 
ers, or  ten  at  8#.  6«?.  a  day  .. .  1  15  0 
Two  sets  of  horses,  but  as  these 
would  probM)ly  be  idle — no- 
thing. 
Interest  on  cost  of  machine,  at 
10  per  cent.  (£18.  10*.,)  and 
repairs  per  day,  supposing  the 
macMne  to  cut  down  200  acres 
of  coni  in  the  season  0    5    0 


£2    0    0 


SCYTHE.                £.  *.  d. 

Mowing  and  binding  ten  acres  of 

wheat,  at  6*.  6<; 8  6  0 

Deduct 2  0  0 


Gain  by  use  of  machine    £15     0 

Jlone  rakes.  —  These  implements  arc 
about  eight  feet  wide,  each  tine  on  a  separate 
lever,  drawn  by  one  horse,  and  managed  by  a 
man ;  one  of  these  wiU  do  the  work  of  ten 
or  twdve  women  or  lads,  as  there  is  no  stop- 
ping when  the  raked  com  is  deposited,  but 
merdy  tij^ed  up,  and  dropped  immediatdy 
by  the  man  following.  Many  manufacturers 
produce  them ;  about  the  best  are  those  ot 
Barrett  and  £/xaU,  Smith,  and  Howard^  but 
others  are  very  good. 

The  Haymaker,  although  not  a  new  ma- 
chine, is  yet  one  wdl  worthy  of  notice^  aa 
saving  the  labour  of  numerous  women  and 
bays  in  tedding  hay.  It  consists  of  a  ske- 
leton cylinder,  on  the  rim  of  which  eight 
rows  of  curved  tines  arc  fixed;  the  driving 
whed  gives  motion  to  this  cylinder,  which, 
rapidly  whirled  by  motion  derived  from  the 
driving  wheel,  catches  up  the  grass,  and 
tosses  it  high  above  them  till  it  falls  the  other 
side;  it  is  worked  across  the  swathes.  If 
the  motion  of  the  frame  be  reversed,  they 
gently  stir  the  grass  without  lifting  it  from 
the  ground.  Smith's,  of  Stamford,  is  proba- 
bly the  best  haymaker ;  at  all  events  it  has 
been  the  one  most  frequently  rewarded. 

One-horse  carts  and  waggons. — In  spite 
of  the  numerous  arguments  as  to  the  advan- 
tages of  one-horse  carts  over  waggons,  there 
has  not  been  that  perceptible  improvement  in 
these  as  there  has  in  other  machines.  Taking 
the  best  made  one-horse  Scotch  cart  of  thirty 
OT  forty  years  ago,  and  we  shall  not  sec  that 
any  veiy  great  improvement  has  resulted. 
The  superiority  of  one-horse  carts  is  tolera- 
bly wdl  proved,  even  in  harvest  work  by 
this  time ;  and  the  argument  that  com  is  car- 
ried less  steadily  in  them  is  obviated  by  the 
curved  fonn  given  to  Mr.  Busby's  harvest 
rails,  by  which,  as  the  ends  and  sides  all  slope 
towards  the  body,  every  shake  makes  the 
load  sink  lower,  and  become  firmer  and 
steadier. 

Preparations  for  Market. Moveable 

Steam  Engines. — The  ease  with  which  a 
stack  of  wheat  or  barley  can  be  thrashed  in 
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tbe  open  field  with  these,  opens  a  new  vistn 
of  improvement,  which  agrieoltarists  have  not 
been  slow  to  take  advantage  of;  that  is,  to 
stack  up  the  corn  in  or  near  the  field  where 
it  grew,  and  thrash  it  ont  with  portable  steam 
engines,   which  average  a   stack  of  forty 

aoarters  of  wheat  per  day.  It  may  be  argued 
lat  this  requires  fine  weather.  We  reply, 
and  so  it  does  to  take  the  stack  into  the 
bam ;  and  if  a  portable  canvas-covered  shed 
was  constructed,  an  article  far  more  portable 
than  a  stack,  and  little  more  so  than  a  wag- 
gon of  com,  the  stack  might  be  thrashal 
in  the  field,  even  on  a  wet  cby.  An  off-hand 
bam  and  cattle  shed  is  also  extremely  useful 
in  being  near  the  stacks,  the  straw  of  which 
must  otherwise  be  conveyed  to  the  one  cen- 
tral homestead.  As  to  the  machines,  who- 
ever should  purchase  either  Garrett's,  or 
Ransome's,  or  [lorasby's,  or  Barrett  and 
Exall's,  Tuxford's,  or  Clayton  and  Shuttle- 
worth's,  or  Burrell's,  would  have  no  cause  to 
repent.  They  have  all  peculiar  excellencies 
and  defects. 

Garrett's  has  a  smaller  fire  box  and  boiler 
than  most;  it  therefore  requires  rather  more 
fiicl,  but  it  is  more  portable,  being  a  light 
load  for  two  horses,  and  strength,  lightness, 
and  portability,  counterbalance  the  extra 
expenditure  of  fuel.  In  Tuxford's  the  piston 
works  vertically  instead  of  horizontally,  and 
all  the  machinery  is  covered  up,  preventing 
the  access  of  grit,  and  the  injury  by  accident 
or  wilful  interference.  It  is  only  slightly 
inferior  to  Homsby's  in  its  small  consump- 
tion of  fuel,  and  superior  to  aU  others. 

In  Homsby's  the  cylinder  is  placed  inside 
the  upper  part  of  the  iii-e  box,  the  whole  of 
which  is  carefully  felted  and  lined  with 
wood,  and  also  a  well  constructed  water  heat- 
ing apparatus  in  the  smoke  box.  In  the 
more  recent  trials,  Homsby*s  performed  its 
work  at  the  rate  of  five  lbs.  of  coal  per  horse 
power  per  hour,  or  less  than  three  cwt.  a 
day.  Still  both  Tuxford's  and  Hornsby's  have 
the  disadvantage,  (as  I  was  informed  by  a 
working  engineer,  who  had  had  practical  ex- 
perience,) of  being  difficult  to  alter  or  mend, 
in  case  anything  went  wrong  with  the  work- 
ing machinery ;  a  slight  defect,  such  as  would 
take,  perhaps,  but  a  few  minutes  to  correct, 
taking  some  hours  to  get  at  the  part  requiring 
it.  I  do  not  know  how  correct  this  is,  but  I 
have  heard  it  from  several  parties,  and  if 


I 


trae,  it  would  often  occasion  a  far  greater  loss 
of  money  by  men  kept  idle,  than  the  gain  by 
the  saving  in  fuel. 

Clayton  and  Co.'s  is  an  exceedingly  aim^ 
engine,,  and  does  its  work  very  weU. 

Mr.  Borrell's  is  of  £ur  workmanship,  the 
arrangement  of  working  parts  simple  and 
good,  and  consumption  of  f\iel  comparatively 
moderate. 

Mr.  Ransome's  is  a  good  serviceable  engine, 
and  produced  at  a  lower  cost  than  most  of 
the  others;  the  workmanship,  as  in  all  the 
machines  of  this  maker,  very  superior. 

Threshing  Machines. At  the  Norwich 

meeting  a  singular  discovery  was  made  by 
Mr.  Amos,  by  testing  with  his  dynonometer, 
that  in  some  machines  the  friction  of  the 
whole  was  almost  entirely  due  to  the  barn- 
works,  in  others  to  the  horse-works ;  thus,  at 
Norwich,  of  the  machines  of  Messrs.  Garrett 
and  Woods,  the  whole  friction  stood  at  2.7$ 
and  2.81  respectively;  the  friction  of  the 
bam- works,  however,  being  2.07  and  .46, 
and  of  the  horse-works  .71  and  2.35. 

Garretts,  Holmes,  Hensman,  and  Ban- 
some,  may  be  mentioned  among  the  thrash- 
ing machine  makers,  and  Garrett  has  gene- 
rally stood  first  at  the  various  shows,  but  has 
been  mn  very  close  by  some  of  his  competi- 
tors. 

Garrett's  prize  machines  at  Newcastle, 
Northampton,  and  York,  is  a  bolting  machine; 
in  this  the  dram  and  concave  are  made  of  suf- 
ficient width  to  admit  the  sheaf  lengthwise, 
instead  of  ears  foremost,  the  dram  is  a  cylin- 
der entirely  cased  with  plate  iron,  upon  which 
the  beaters,  eight  in  number,  are  ^aml  lon- 
gitudinally; they  are  formed  of  small  strips 
of  iron,  projecting  only  one-quarter  of  an  inch 
from  the  drum,  and  feeding  rollers  are  em- 
ployed to  regulate  the  supply,  and  prevoit 
clogging.  In  thrashing  beans  and  peas,  two 
wooden  beaters,  projecting  an  inch,  are  added, 
and  the  concave  set  at  a  proportionate  dis- 
tance. This  kind  of  machine  is  particularly 
suitable  for  the  thrashing  of  barley,  and  docs 
not  break  the  straw  as  with  the  oonmion 
machines. 

Another  kind  of  thrashing  machine  is  the 
peg  drum,  an  American  invention,  where  the 
driun  is  surrounded  by  a  series  of  pegs,  so 
arranged  as  in  its  motion  to  pass  similar 
rows  of  pegs  placed  at  intervals  in  a  concave, 
surroun^g  nearly  one-half  of  the  cirGom- 
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Unrenoc  of  the  dnmi.  'Hie  merits  and  defects 
of  this  machine  are  not  yet  well  known  in 
this  country,  not  very  many  having  been  yet 
made  or  tried. 

The  cost  of  thrashing  by  portable  steam 
power,  compared  with  horse,  according  to 
lirlr.  Pusey,  may  be  taken  as — 

SIEAM.  £.    9.    d. 

Engineer 0    2    6 

Ten  men,  at  1*.  4rf. 0  13    4 

Kve  women,  at  8^^. 0    3    4 

ITirec  and  a  half  cwt.  coal  0    3    6 


£12    8 


HOHSE. 

Five  men,  at  1*.  4fl?.    0    6  8 

Four  women,  at  8d?. 0    2  8 

One  boy  0    0  6 

Four  horses,  at  3* 0  12  0 

Three  days' thrashing  ...^ 3     6  0 

letting  into  bam 0  17  6 


£5     5    4 


"If,"  says  Mr.  Pusey,  "we  make  up  the 
€08t  of  steam  for  the  use  of  the  engine,  the 
cost  of  steam  thrashing  will  be  9d.,  and  the 
saving,  as  compared  with  horse-thrashing, 
1*.  3^.  a  quarter." 

But  this  saving  would  he  much  decreased, 
supposing  the  improved  horse-machines  were 
used  so  long  ago  as  1841,  two  four-horse 
portable  machines,  made  by  Garrett  and  Ban- 
some,  respectively  thrashed,  in  one  hour, 
sixty-one  bushels  and  three-quarters  of  a 
peck,  and  sixty-one  bushels  and  a  quarter  of 
n  peck,  and  the  com  clean  thrashed  and  un- 
injured. At  this  rate  seventy-six  quarters  of 
wheat  would  be  thrashed  by  horse-power  per 
day ;  but  as  this  was  the  result  of  stimulated 
exertion,  yet,  as  Mr.  Ransome  says,  "it  is  not 
unconmion  for  fifty  quarters,  or  400  bushels 
of  reaped  wheat  or  mown  barley  to  be 
thrashed  in  a  day  of  ten  hours,"  and  few 
of  the  common  steam-engines  would  con- 
sumo  so  little  as  three  and  a  half  cwt.  of 
coal  a  day. 

Messrs.  Shuttleworth,  Garrett,  Tuiford, 
und  Burrell,  all  have  added  to  their  portable 
thrashing-machines  apparatus  for  dressing 
the  com  to  a  great  extent,  and  thus  diminish- 
ing the  number  of  hands  required. 

Messrs.  Clayton  &  Co.'s  steam  worked 


machine  thrashes  and  winnows  at  the  rate  of 

fifty  quarters  per  day,  at  the  cost  of  «.  d. 

Engineer    2  6 

Feeder    2  6 

Six  men,  at  1«.  4£^.  8  0 

Six  women  or  boys 4  0 

CWs,  five  cwt 5  0 


£12    0 


And  adding  7'*  for  wear  and  tear,  we  find 
the  com  prepared  at  Id.  per  quarter. 

Tuxford's  IS  a  combined  thrashing,  shak- 
ing, and  blowing  machine.  It  is  a  bolting 
machine,  and  delivers  its  straw  upon  a  table- 
shaker,  covered  with  wove  wire,  having  an 
inclined  bottom,  upon  which  the  small  straw, 
grain,  &c.,  is  returned  to  the  riddle,  in  front  of 
the  blower.  The  blower  is  placed  under  the 
dram,  separating  the  chaff,  &c.  The  shaker 
has  much  merit,  and  the  machine  itself  is  less 
complicated  than  most  of  the  kind,  having 
only  six  bearings  the  maker  says. 

Garrett's  machine  for  steam  power  is  fitted 
with  shaker,  screen,  and  winnowing  ap- 
paratus, and  prepares  the  grain  for  the  finish* 
ing  dressing  macliine.  This,  as  well  as 
Shuttleworth's  combined  machine,  obtained 
prizes  at  the  Great  Exhibition.  The  straw 
shaker  to  this  machine  is  very  compact. 

Winnowing  macUnea. — Coochand  Homsby 
appear  at  the  head  of  this  class ;  but  as  Cooch's 
is  more  expensive  and  slower  in  its  action, 
Horasby's  has  of  late  become  the  favourite  :♦ 
the  reporters  state  this  machine  dresses  more^ 
than  double  as  much  com  as  any  other  in  a^ 
rough  state.  It  is  fitted  with  a  spike  roller, 
working  through  a  grating,  and  forms  a  sort  of 
hopper,  separating  the  com  from  the  chaff  in.- 
the  rough  pulsy  state,  as  it  comes  from  the 
thrashing  macMney  without  being  previously- 
riddled,  and  can  be  adjusted  to  suit  com, 
either  in  rough  chaff,  or  in  any  other  state ; 
the  second  time  over,  a  slide  board  is  ad> 
justed  in  front  of  the  grating,  and  is  excel- 
lent for  finishing  the  com  for  market. 

Machines  for  preparing  food  for  stock. — 
Of  turnip  cutters,  three  are  pre-eminent; 
Gardiner's  Banbury  turnip  cutter,  which 
consists  of  a  cylinder,  turning  round,  and 
armed  with  knives,  always  considered  the 
lightest,  most  portable,  and  easiest  working 
of  the  cutters.  Phillips's,  in  which  a  plate, 
works  horizontally,   and  is  a  vei7  useful. 
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vrtide,  and  one  thtt  cuts  roots  exceedingly 
y/teJl,  though  harder  to  work  than  Gardiner's; 
and  Burgess  and  Key's  American,  in  which 
knives  slide  backwards  and  forwards,  and 
which  has  also  an  ingenious  method  of  let- 
■tine  stones  escape  before  coming  in  contact 
wim  the  machine. 

Chc^-cutters. — In  these  Mr.  Comet  has 
proved  his  super-eminent.  It  is  simple, 
strong,  and  easy,  and  very  rapid  in  work ;  it 
is  twdve  inches  wide  in  the  mouth,  three  and 
a  half  inches  thick,  and  will  cut  various 
lengths  of  chaff  and  litter;  it  has  three 
Imives  on  the  fly-whod,  and  may  be  driven 
at  180  revolutions  a  minute. 

The  Ducie  chaff-cutter  was  the  most  ori- 
-ginal  in  its  mode  of  cutting,  which  was,  by 
peculiar  spiral  and  sickle-edged  knives,  so  as 
to  occasion  a  constant  stream  of  chaff. 

In  GiUott's  guillotine  chaff-machines,  the 
cotter  has  an  up  and  down  motion,  like 
«  guillotine,  and  cuts  at  the  top  and  bottom 
edge;  this  is  ingenious,  but  the  machine  is 
«nty  suitable  for  small  establishments. 

Li  oil-cake  bruisers  and  steaming  appa- 
Tatus,  though  there  is  good  work  employed, 
^et  we  do  not  see  much  novel  invention, 
^idiolson  and  Homsby  for  the  former,  and 
Stanley  and  Robinson  for  the  latter,  stand 
lugh. 

Crushers. — For  beans  and  peas  Clybum's 
V  mill,  in  which  a  larger  and  smaller  wheel 
'turn  into  each  other,  each  being  surrounded 
liy  serrations  of  a  V  shape,  and  thus  cut  the 
pulse  and  crush  it,  rather  thim  grind  it,  ap- 
pears one  of  the  best. 

For  linseed,  barley,  and  oats,  the  machine 
"first  introduced  by  Messrs.  Hurwood  aud 
Turner,  of  Ipswich,  in  which  a  large  plain 
wheel  works  against  a  minute  plain  one,  ap- 
pears very  efficacious  and  useful;  nearly  every 
onanufacturcr  now  makes  this  machine. 

Mills  for  grinding  fine  meal. — ^The  best 
and  most  novel  metal  mills  that  have  been 
produced  for  the  operation,  are  those  of 
Mr.  Hurwood,  of  Ipswich,  and  those  of 
Messrs.  Crosskill,  of  Beverley. 

Mr.  Hurwood's  is  composed  of  a  series 
of  cutting  rings,  screwed  upon  a  cast  iron 
plate,  having  the  dress  somewhat  resembling 
the  common  miUstones,  the  drift  increased 
fcom  the  centre,  to  enable  it  to  clear  itself. 
The  rings  appear  1o  be  easily  replaced  by  new 
when  worn  out,  wliich  is  a  gi'cat  ad- 


vantage over  the  old  milk.  This  jbSH  is«i^ 
plicable  to  beans,  barl^,  and  iMita,  and  M. 
six  bushels  of  barl^  per  hour,  with  a  power 
of  little  more  than  six  horses. 

Messrs.  CrosskiU's  is  an  American  in^ren- 
tion,  consisting  of  a  number  of  cast  n«n 
plates,  turned  up  in  circular  grooves,  eitiier 
fine  or  coarse,  dependent  upon  the  work  re- 
quired, and. fixed  eccentric ,  which  gives  them 
a  sort  of  clip.  The  mill  requires  great  power, 
and  should  be  driven  with  a  great  speed. 
By  changing  the  plates,  it  will  grind  any- 
tlung  from  linseed  to  flint  stones.  In  the 
trials  at  Kensington,  it  ground  linseed,  barley, 
beans,  and  oats,  very  well. 

Chums  and  dairy  apparatus.  —  The 
first  chum  that  became  of  note,  as  mak- 
ing butter  in  ten  minutes,  was  the  one  is- 
troduced  into  Scotland  and  Ireland  as  the 
French  chum,  but  in  reality  an  English  inven- 
tion, exhibited,  as  a  writer  in  the  Edinbmgli 
Review  has  shown  at  one  of  our  agricnltazil 
meetings,  by  its  Devonshire  inventor,  and 
thence  carried  over  into  France,  and  brou^t 
into  Ireland  with  great  edat.  This  choin 
is  a  small  metallic  one,  ^ilaced  in  a  metallie 
case  for  warm  water  to  be  poured  in,  to  laiae 
the  cream  to  the  proper  temperature :  at  the 
Great  Exhibition,  a  chum  of  this  kind,  shown 
by  Lavoisie,  produced  butter  in  two  mimitm^ 
but  as  this  was  from  Jersey  orenn,  it  had 
previously  been  well  agitated  in  the  steam 
packet. 

Burgess  and  Key's,  or  the  Amerioaa, 
which  is  a  box-chum,  with  peculiar  beaters 
of  a  hollow  form,  calculated,  as  the  patentae 
states,  to  drive  the  air  through  the  creao, 
made  butter  in  ten  minutes.  But  I  think 
Drmnmond's  is  still  superior ;  this  is  a  ^dunge 
chum,  divided  in  two  by  a  perforated  par- 
tition, and  in  which  two  perfoitited  dashers 
alternately  strike  up  and  down  with  great 
velocity,  (200  strokes  a  minute,)  fordng 
fresh  external  air  through  the  cream,  and 
driving  all  injurious  gases  out  of  it  at  the 
same  time.  It  has  also  the  advantage  of 
having  no  metal  of  any  kind  in  contact  with 
the  cream. 

The  substituting  glass  for  other  materials 
in  the  dairy,  is  also  worthy  of  notice;  ire 
]:avc  glass  cream-pots,  glass  chums,  (Cogan'4 
and  glass  milk-pans;  Uiese  last  are,  howevo; 
the  only  glass  articles  in  general  use ;  they 
were  first  introduced  by  a  Mr.  Cair,  wbo 
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L       •tted  th«B  IB  Hokteui,  whore  they  ore  made 

I       •«£  16  inches  top  diameter,  and  12  bottom, 

•«Bd  •employed  to  hold  sii  quarts  of  milk, 

«Bd  eost  him  Sd.  each.  They  have  lately  been 

1       (imported  and  sold  at  Is.  ^d.  each,  and  oar 

English  makers  are  supplying  better  coloared 

1       'Oaes  at  the  same  pnoe. 

Lord  Camoys  has  inrented  a  tin  syphon  for 

r       removing  the  tmlk  from  the  cream,  leaving 

(       the  ktter  at  the  bottom  of  the  pan ;  their 

I       'atility  however  is  yet  doubtfoL 

,  A  Mr.  filimdell  invented  what  he  called  a 

^hon,  but  which  is  merely  an  ivory  tube 

for  insertion  up  the  cow's  teat,  by  which 

.means  the  milk  flows  out  readily.    The  ^  W 

I       is  to  milk  two  teats  by  hand,  and  insert  two 

,       ^^phons. 

,  Weighing  Mui  meaeurinff  machines. — In 

,  these  machines,  James,  of  Leadenhall  Street, 
^  London,  i^peors,  from  the  prizes  he  has  ob- 
;  tained,  to  bear  pre-eminence.  In  these  im- 
f  jplements  the  workmansh^  is  everything,  for 
,       i^  principle  of  all  of  them  is  the  same. 

Dynanometen  are  a  species  of  weighing 

I        madtine,  as  telling  the  force  required.  Amos' 

;       invention  is  the  most  ingenious,  but  has  not 

so  much  connection  with  agricultural  as  with 

machinery  in  general. 

XDybum's  dynanometer,  which,  applied  to 

\       plofu^,  scarifiers,  &c.  by  means  of  a  small 

whed,  legistered  its  own  variations  on  paper 

\       with  a  pencil,  was  the  most  ingenious  as  well 

as  accnrate.     The  principle  waa  a  spiral 

,        iqpring,  which,  as  it  was  more  or  less  forced 

toge^er  by  ^e  power,  moved  a  poicil  in 

I        like  manner,  which  drew  a  line  on  a  slip  of 

^i^ser,  whidi  was  constantly  being  drawn 

out  by  the  motion  of  a  pinion  conneded  with 

tiie  travelling  M^eels. 

Thus,  having  given  a  cursory  view  of  the 
-more  important  of  our  agricultural  machines, 
I  condude;  the  importance  of  the  subject 
may  be  judged  from  the  fact,  that  although 
•this  paper  appears  long,  I  have  been  so  brief 
in  each  notice,  that  it  seems  but  a  mere  list 
of  names,  yet  I  have  not  mentioned  one-tenth 
part  of  the  various  machines,  although  I 
have  alluded  to  most  of  the  best. 

I  would  refer  the  reader  for  ftirther  in- 
formation to  Mr.  Ransome's  work,  "The  Im- 
plements of  Agriculture,"  or  to  the  various 
.and  numerous  notices  given  in  tiic  Reports 
inserted  in  the  "Journal  of  the  Royal  Agri- 
cutoDol  Society;**  to  the  latter  source  1  am 


much  indebted  for  the  contents  of  iliis  «s 
tide. 

ARTIFICIAL  MANURE.-.aince.  Mr. 
Rham  wrote  his  artide  on  manure,  a  com- 
plete revolution  has  taken  place,  originating 
first  in  the  introduction  of  |;uano,  which 
proved  what  minute  quantities  of  manure 
might  suffice  for  keeping  up  the  fertility  of 
land,  almost  verified  the  oft-quoted  observa- 
tion, that  "  the  time  would  come  when  the 
manure  for  an  acre  of  land  might  be  canned 
in  the  coat  pocket."  This  bdng  so  speedily 
followed  by  liebeg's  method  of  dissolving 
bones  in  sulphuric  acid,  and  the  discovery  of 
the  phosphoric  nodules,  or  coprolites,  seined 
quite  to  change  the  general  opinion  as  to 
manuring,  and  gave  an  enormous  impulse  to 
the  business  of  manure  importers  and  mannre 
dealers. 

Having  mentioned  bones,  I  shall  proceed 
to  coprolites,  which  owe  their  fertilizing 
powers  to  containing  similar  ingredients  as 
the  earthy  part  of  bone. 

The  coprolite  deposit  is  almost  entirdy 
confined  to  the  space  between  the  rivers  Aide 
and  Orwell,  in  Suffolk ;  a  few  are  dredged 
upon  the  coast  of  Essex,  but  not  in  any  quan- 
tity. The  Suffolk  coprolites  are  found  in 
beds  varying  from  a  few  inches  to  two  or 
three  feet  at  Pelixstow  and  the  adjoining 
parishes.  They  are  found  in  the  red  crag  at 
the  top  of  the  London  day. 

They  are  manufactured  into  manure  at 
Ipswich,  by  means  of  crushing  between  two 
sets  of  rollers,  the  one  pair  finer  and  set  closer 
than  the  other ;  the  i^per  roUers  break  the 
coprolite,  and  the  under  crush  it  to  a  coarse 
powder:  this  powder  is  then  ground' into  a 
fine  flour  by  means  of  mill-stones,  and  mixed 
with  diluted  sulphuric  add  in  a  case  lined 
with  lead,  and  with  leaden  stirrers  or  beaters; 
when  decomposed  it  is  mixed  with  driedblood, 
guano,  or  other  ammoniacal  manure,  and  is 
then  an  excellent  dressing  for  turnips  and 
other  roots.  "Hlc  price  of  the  coprolite  whole 
is  3(Xf.  a  ton,  but  ground,  so  as  to  pass 
through  a  forty  hole  sieve,  is  4&s,  a  ton.  It 
is  now  very  extensivdy  used  by  all  super- 
phosphate makers  in  lieu  of  bone,  and  the 
annual  consumption  supposed  to  be  10,000 
tons. 

An  analysis  by  Sir  Richard  Phillips  provcft 
its  composition  to  be 
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Phosphate  of  lime    66.00 

Carbonate  of  lime 18.08 

Silica 7'.88 

•Alumimi    6.00 

Oxide  of  iron    5.38 

Carbonaceous  matter 0.44 

Moisture   4.00 

Loss 2.22 


mahubb* 


100.00 


The  history  of  the  use  of  coproHtes  is  as 
follows:—"  In  1846,"  says  Dr.  Buckland, 
(Journal  Rot/al  Agricultural  Society,  1849,^ 
*•■  Professor  Henslow  laid  a  paper  before  the 
British  Association  at  Cambridge,  on  the 
abundant  occurrence  of  the  bones  of  whales 
OTi  the  crag  beds  of  Felixstow,  on  the 
coast  of  Suffolk,  together  with  large  quan- 
tities of  rolled  pebbles  of  phosphate  of  lime 
which  he  then  supposed  to  be  coprolites,) 
among  the  miscellaneous  gravel  and  shells 
that  compose  the  bulk  of  the  crag  formation." 
About  this  time  also  Professor  Solly's  analysis 
of  these  supposed  coprolites  proved  the  che- 
mical composition  to  be  nearly  identical  with 
that  of  red  coprolites  from  the  lias;  and  the 
attention  of  agriculturists  was  invited  to 
their  use  as  a  manure  of  nearly  equal  value 
with  guano  or  bone  dust.  Mr.  Solly's  advice 
to  agriculturists  to  make  use  of  this  newly 
discovered  storehouse  of  fertility  has  been 
duly  responded  to,  and  many  thousand  tons 
of  these  pebbles  and  bones  have  been  col- 
lected from  the  shore  near  Felixstow;  whilst 
many  occupiers  of  inland  farms  near  that 
village,  have  been  and  still  are  collecting 
similar  pebbles  from  superficial  beds  of  gravel 
of  the  crag  formation,  varying  in  thickness 
from  one  foot  to  many  feet,  and  extending 
over  areas  of  variable  extent  and  irregular 
forms,  modified  by  the  sweep  of  currents,  by 
which  the  bottom  of  the  bordering  sea,  was 
affected  during  the  formation  of  the  crag. 
The  contents  of  these  beds  are — 1.  Siliceous 
sand,  rolled  chalk,  flints,  and  miscellaneous 
gravel. — 2.  Marine  shells  and  rolled  bones, 
and  teeth  of  land  quadrupeds  and  fishes. — 3. 
Boiled  pebbles  resembling  coprolites,  but 
which  are  m  reality  phosphorites.  Professor 
Buckland  then  gives  the  probable  cause  of 
the  formation,  and  suggests  an  artificial  pro- 
duction of  coprolites,  by  sewage  water  and 
earthy  admixtures. 


The  nodules  were  produced  by  tiie  admix- 
ture in  a  fluid  or  semi-fluid  state  of  the  in- 
gredients that  now  form  marl-stone  and  lep- 
taria  (from  which  Roman  cement  is  made,) 
viz.  of  clay,  carbonate  of  lime,  and  protoxide 
of  iron  in  a  state  of  mud  on  the  sea  bottom, 
at  the  time  of  the  disengagement  of  phoqiho- 
ric  compound  from  the  dung  and  putri^ing 
bodies  of  fishes,  of  molluscous  ftniTwiiU  and 
marine  worms  at  the  bottom  of  the  aea»  in 
which  this  deposition  of  the  London  clay  wv 
carried  on. 

Experiments  are  earnestly  recomm^ided, 
to  show  whether  concretions  of  frugments  of 
nuurl-stone,  marl-chalk,  and  soft  lime-stoBe, 
bathed  in  sewage  water,  mixed  with  salt 
enough  to  equal  that  in  sea  water,  and  with 
peroxide  of  iron  and  burnt  clay,  and  at  a  tem- 
perature approaching  the  probable  warmth  of 
the  shallow  sea  water,  in  which  the  crag  ws 
formed,  may  absorb  and  form  similar  phos- 
phoric compound,  from  the  ingredi^its  of 
sewage.  The  stronger  affinity  of  lime  for  car- 
bonic than  for  phosphoric  acid,  may  caose  % 
decomposition  and  conversion  of  carbonate 
of  lime,  marl,  or  chalk,  into  phosphate  of 
lime,  by  a  substitution  of  phosphoric  for 
carbonic  acid;  and  a  similar  effect  migbt 
follow,  if  slightly  baked  or  sun-dried  day,  or 
marl,  or  powdered  chalk,  be  submerged  ia 
sewage;  the  result  being  a  kind  of  exchange, 
or  pseudo-morphic  conversion,  of  carbonate 
to  phosphate  of  lime.  And  this  is  how  tlie 
crag  phosphates  were  probably  formed,  and 
the  addition  of  a  moderate  heat,  and  our 
chemical  resources  might  produce  in  a  shot 
time,  what  has  taken  a  lengthened  period  to 
effect  in  nature's  laboratory. 

In  another  portion  of  England,  in  the 
green  sand-stone,  which  rests  under  the 
lower  chalk  formation,  the  phosphate  d 
lime  also  abounds,  although  not  in  such  pro- 
fusion as  in  the  Suffolk  crag.  Mr.  Paine,  of 
Famham,  and  Professor  Way,  have  examined 
these;  the  former  observes  CAgricuUurd 
Gazette,  1848.  ji.  122,^  after  detailing  his 
discoveries  in  the  green  sand-stone — "The 
discovery  of  these  phosphate  beds  in  the 
upper  green  sand,  induced  me  to  extend  mr 
investigations  to  other  sections  of  the  chalk 
formation.  In  the  first  place,  from  the  bot- 
tom of  my  deep  drains  in  the  gaolt,  I  hid 
collected  during  the  past  and  present  wii^ 
several  fossil  remains,  consisting  chiefly  of 
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1     a  variety  of  shells,  below  were  broken  frajif- 

ments  <rf  ammonites,  turrilites,  fishes'  teeth, 

I     and  bones  of  saorians.  These  fossils  are  not 

sufficiently  nnmerons  in  my  land  to  be  dag 

;     out  with  pecuniary  advantage,  but  they  may 

be  found  elsewhere  in  large  quantities;  they 

,     are  extremely  hard,  like  flint,  and  in  this 

{     diffSer  from  those  found  in  the  upper  green 

,     sand,  yet  they  concur  in  being  composed  of 

(     phosphate  instead  of  carbonate  of  lime. 

,         From  the  lower  green  sand,  just  below  the 

gault,  I  have  for  some  years  been  in  the 

,     habit  of  collecting  a  quantity  of  greyish 

j     coloured  nodules,  about  the  size  of  a  walnut, 

,     which  I  conceived  to  be  coprolites.      In 

,     draining  at  the  depth  of  five  or  six  feet,  a 

,     thin  indurated  bed  of  mortar  like  stuff,  effec- 

,     tually  arresting  the  progress  of  the  water, 

^     was  found;  as  this  was  seen  to  contain  some 

nodules,  the  man  had  orders  to  spread  the 

I     bottom  spit  alongside  the  drains.    The  crop 

I     of  Swedes  was  good,  but  near  the  drains 

where  this  stuff  was  spread,  very  superior, 

many  of  the  Swedes  weighing  from  fifteen 

to  twenty  pounds. 

These  beds  of  fossils  are  deposited  in 
I  layers  in  the  midst  of  beds  of  very  coarse 
green  sand,  which  they  possess  the  property 
of  binding  together  like  mortar.  A  solid 
^  mass,  weighing  sixty  pounds,  was  dug  from 
one  of  the  richest  veins;  after  sifting  and 
washing,  and  removing  the  sand  by  mechani- 
cal means,  the  result  gave  thirty-five  per 
cent,  of  fossils,  and  the  analysis  of  these,  by 
Professor  Way,  gave — 

Sand,  and  a  little  clay  4S.87 

"Water,  with  a  little  organic  matter 

and  fluorine  3.44 

Soluble  silica 3.25 

Oxide  of  iron,  and  alumina  8.35 

Phosperic  acid,  (equal  to  42.48  of 

bone  earth  phospate) 20.80 

Lime,  in  combination  with  phos- 
phoric acid    23.86 

Carbonate  of  Hme 1.06 

Magnesia,  and  loss   0.37 


100.00 


The  fossils  picked  from  the  upper  green 
sand  have  been  found  to  equal  bones  in  the 
quantity  of  phosphates.  The  green  sand  it- 
self has  been  extensively  used  for  manure. 

The  Spanish   phosphorite,  the  Ck)rmsh 


apatite,  and  other  sources  of  phosphoric 
acid,  might  be  mentioned,  but  with  the  ex- 
ception of  the  green  sand  nodules,  which  have 
been  used  in  connection  with  the  soil  they 
enriched,  and  were  found  in  the  locality  itself 
in  considerabie  quantities ;  and  of  the  Suffolk 
coprolites,  which  last  are  the  only  ones  that 
have  attained  to  any  commercial  importance, 
the  investigation  is  as  yet  one  more  of  ^ 
chemical  interest  than  of  general  agricultural 
value. 

Feat  ashes  and  peat  charcoal. — ^The  ashes  ^ 
of  Newbury,  Berkshire,  and  of  HoUand,  are 
very  noted;  their  chief  fertilizing  element, 
according  to  Davy,  is  the  sulphate  of  lime  or 
gypsum;  applied  as  a  top-dressing  to  the 
clovers,  they  must,  from  their  compositions, 
be  especially  usefid ;  but  are  ako  beneficial 
to  the  natural  grasses  and  pasture,  l^e 
quantity  from  twenty  to  thirty  bushels  per 
acre. 

Mixed  with  artificial  manure,  and  drilled 
for  root  crops,  they  have  been  found  a  useful 
admixture;  but  it  must  not  be  forgotten- 
that  the  most  valuable  portion,  the  carbon, 
has  been  wasted  by  employing  rapid  com- 
bustion, instead  of  such  a  slow  one  as  would 
prevent  the  carbon  beijig  dissipated.  Peat 
charcoal  is  quite  distinct  in  its  properties 
from  the  ashes.  As  an  absorbent  of  am- 
monia and  moisture  from  the  atmosphere, 
the  charcoal,  whether  of  coal  or  wood,  has 
great  effect  in  hastening  vegetation;  and  Mr. 
Joshua  Rogers  has  proved  the  deodorizing 
power  of  peat  charcoal,  and  its  efficiency 
when  mixed  with  nightsoil  or  sewage  water. 
The  Irish  peat  charcoal  is  made  in  close  iron 
retorts,  and  is  of  excellent  quality ;  it  is  to 
be  regretted  that  the  price  is  high  for  the 
value  of  the  article,  as  the  real  manuring 
qualities  of  peat  charcoal  are  not  very  great. 

The  method  by  which  the  farmer  can,  if 
possessed  of  the  raw  material,  manufacture 
his  own  peat  into  charcoal  is  as  follows : — 
Choose  if  possible  a  situation  for  digging  and 
drying,  with  a  good  exposure  to  the  sun  and 
wind,  and  convenience  for  obtaining  water. 
Bum  from  March  to  October;  dry  the  peat, 
and  raise  the  fire  in  a  small  heap  at  first, 
gradually  increased  in  size  by  throwing  on 
more  peat,  and  then  when  a  good  body  of 
peat  is  charred  completely,  put  out  the  fire 
by  throwing  water  over  it.  There  is  no  use 
in  throwing  a  few  pail-f alls  c^  water  over  tho 
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fflit,  wai  then  aUowiag  the  fire  to  snraulder 
undemeatii ;  for  though  the  outside  has  the 
Uack  iqypearance  of  ehareool,  yet  the  fire 
will  contiiuie  to  himi  in  the  eentie  of  the 
hesp,  without  giving  out  moch  smoke  till  it 
hruiks  out  on  tke  sur&ce,  and  otrnverts  the 
whole  of  the  centre  of  the  heap  into  ashes 
We  hsve  tried  oth^  ways  of  burning  peat, 
such  as  covering  the  heap  with  turf  to  keep 
oot  the  air ;  hut  this  would  not  succeed  un- 
less water  was  used  to  put  the  fire  out. 

When  the  fire  is  thus  completely  extin- 
guished, the  adies  wiU  have  a  black  or 
charred  appearance,  quite  different  from  the 
red  colour  of  those  heaps  that  are  allowed  to 
bum  out  of  themselves.  At  the  end  of  the 
season,  all  the  charred  peat  is  removed  to  a 
dry  and  level  piece  of  groimd,  to  be  stored 
away  till  wanted  for  use.  The  price  for 
burning  is  from  £4. 10«.  to  £5  per  1000 
bushels.  The  peat  is  reduced  in  weight  and 
bulk  considerably  by  charring.  Peat  loses 
■  about  three-quarters  of  its  weight  by  being 
deied  in  the  sun  and  winds. 

The  quantity  used  per  acre  of  course 
varies  when  drOled  in  rows,  with  or  without 
the  addition  of  artificial  manure,  the  quantity 
need  not  exceed  from  twenty  to  forty  bushels 
per  acre ;  when  drilled  broad  cast,  from  100 
to  150  bushels  per  acre  will  not  be  a  very 
«Epensive  dressing.  From  firequrait  trials  on 
crops  of  carrots  and  turnips,  the  great  ef- 
fici^(^  of  (duircoal,  as  tm  encourager  of  ve- 
getation, has  been  fully  proved,  and  is  par- 
^eularly  great  in  a  dry  season. 

The  following  account  of  manures  for  the 
drill  is,  (with  8(»nc  additicms,)  extracted  from 
.Shaw's  Fanner's  Mmanack  for  1853.  It 
gives  the  prices  of  all  these  manures  in 
Xondon,  October  1st,  1852. — "Professor 
Voelckcr  (Quarterly  Journal,  August,  1852, 
p.  249^  has  given  a  very  useful  classified  list 
of  artificial  manures.  In  this  list  the  artificial 
manuring  substances  are  arranged,  according 
to  their  action  and  con^ositions,  in  on  order 
whidi  begins  with  the  most  powerful,  and 
ends  with  the  weakest  manure.  Some  of  the 
materials  occur  under  several  heads,  which  is 
one  indication  that  they  contain  more  than 
one  chemical  compound,  and  therefore  act  in 
more  than  one  way. 

Table  of  artificial  mamtres. — 1.  Nitro- 
,3;enizeal  manures  (forcing  manures.)  —  A. 
^^Ntbstanees  containing  ammonia^  (very  quick 


acting  manures;)  ammoniaoal  salts;  Bora* 
vian  guano;  soot;  putrid  anin^  subeUaiMi; 
for  instance,  blood,  flesh,  wool,  masmoiiiaal 
water  of  gas  works;  putrid  urine;  potnd 
liquid  manure;  short  dung,  partu^laiij 
sheep  and  horse  dung. — ^B.  Nitrogoiiied 
matters  whidi  pass  eaeoly  into  putpe&ctifio, 
(tolerably  quick  in  their  aetion;)  hors 
shavings;  glue;  btnes,  dissolved,  steamed, 
or  finely  powdered;  oil  cal^s  of  all  kinds; 
malt  dust;  fresh  urine;  fresh  liquid nHanre. 
— C.  Nitrogenised  matters,  wMdi  decompoK 
with  difficulty,  (^wly  acting  foreing  ms- 
nures;)  half  inch  bones;  woollen  rags;  md 
long  dung. — ^D.  Substances  containing  niiaic 
acid,  (quick  active  forcing  manure;)  salt- 
petre; Chili  saltpetre,  (nitrate  of  soda;)  nitR; 
earth. 

2.  Carbonaceous  manures,  (humus  forciig 
manures;)  common  farm-yard  dung;  stmr; 
leaves  of  trees,  &c. ;  saw  dust ;  green  maaujcfi, 
peat,  or  vegetable  remains  of  aU.  kmds. 

3.  Manures  containing  mu<^  potedi, 
(strongly  forcing  manures ;)  poto^;  wSat\ 
malt  dust;  urine;  wood  ashes;  leaves  aid 
green  manures;  road  scrapings;  ooinpost; 
burnt  day;  some  kinds  of  marl. 

4.  Mimures  containing  principally  ssih, 
(less  effective  manures;)  common  salt;  u- 
trate  of  soda;  urine;  seveasal  minerak;  sap 
boilers'  Tefiwe. 

5.  Phosphatic  manures,  (gxainGkr  seed  £v* 
oing  numures;)  burnt  bones,  animal  black, 
refuse  of  sugar  manufactories;  phosi^oiite, 
apatite,  coprolites;  Saldanha  Bay  guaas 
fresh  bones;  bone  dust;  all  sorts  of  guaso 
animal  matter  of  all  descriptions;  oil  crins: 
malt  refuse;  human  excrements;  fiaim  yud 
manure;  urine  of  carnivorous  animals;  woo^ 
ashes,  straw,  leaves,  &e. 

6.  Manuring  matters,  containing  sai- 
phuric  acid,  (partly  manures  themadves,  and 
partly  fixtures  of  ammonia.)  gypsum ;  sd- 
]^uric  acid;  green  vitriol;  cokbI  ashes;  peat 
ashes. 

7.  Calcareous  manures.  —  Burnt  lime; 
chalk ;  marl ;  gypsum,  coal,  and  peat  ashes; 
road  scrapings ;  gas  lime. 

8.  Siliceous  manures. — Coal  ashes,  peat 
ashes ;  farm  yard  manure,  sand,  straw,  &c 

The  use  of  artificial  manures  is  evideDtIf 
gaining  ground:  "So  convinced,"  remukei 
the  Locherbie  Farmer's  Qub,  (T.  H.  S, 
1852,  p.  243,)  "  are  the  farmera  of  tiiis 
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dtetrkt  of  the  advantage  of  nsiiig  extra 
manupes,  that  it  is  now  rare  to  find  any  tur- 
mpe  where  at  least  two  ewt.  of  guano  per 
Seots  aere  are  not  added  to  the  dung." 

All  fertiHEcrs  are  free  fipom  toll  at  tnmpike 
gates,  (6.  M.  and  S.  52»)  and  even  carts  going 
empty  to  fetch  it  are  equally  exentpt,  (2 
Chitty,  547;  alao  5^  6.  III.,  c.  145,  s.  1.,  and 
&a  6.  m.,  c.  82,  s.  2.)  For  the  prices  at- 
tached to  the  following  Ust,  we  are  indebted  to 
the  obliging  ccHnmnnioattons  of  the  London 
Masuire  Company,  40,  New  Bridge  Street. 

The  Londen  town  dung. — ^That  from  the 


stables  and  cow-hoases  is  sold  at  8^.  per  toB, 
free  on  beard;  a  barge  carries  from  50  ta 
100  tons,  (for  analyus  of  dang,  see  "  Woollen 
Bags.")  For  a  mixture  of  street  sweepings 
and  nightsoil,  prepared  by  the  London  sear 
vengers,  they  charge  about  10*.  per  two- 
horse  cart-load.  The  siftings  of  the  London 
coal  ashes,  which  are  much  employed  in 
Buckinghamshire,  arc  sold  for  about  6«.  per 
chaldron,  of  40  bushels.  In  100  parts  of 
the  ashes  of  coal  and  coke  were  found,  by 
Dr.  Fowne,  (Jour.  R.  A.  S.  vol.  iv.  p.  541.) 


Sand  and  nnbumt  charcoal  

Oxides  of  iron  and  manganese,  alumina,  and  phosphoric  aeid 

Carbonate  of  lime 

Snlphatc  of  lime   

Allraline  sulphate,  with  trace  of  chloride  and  sulphnret    . . . 

Water    « 

Trace  of  magnesia  and  loss  

Nightsoilt  which  is  not  much  used  in  its 
nnmixed  state,  is  procurable  for  about  2*.  ^d. 
per  two-horse  cart-load. 

Woollen  rags  are  worth  from  £2. 15*.  to 
£5.  per  ton.  These  are  cut,  by  means  of  a 
chopper  and  block,  into  pieces  about  the  size 
of  a  dolkr,  and  then  spread  on  arable  lands, 
by  hand,  out  of  a  common  seed  basket.  The 
good  effect  of  these  rags  extend  to  the  second 
year.  On  the  chalk  soils  of  the  valley  of  the 
Kennett  they  i^ly  about  twelve  cwt.  per 
acre.  On  the  hop-grounds  much  larger  quan- 
tities. They  are  siud  by  tiie  farmers  to 
"  warm  the  land."  It  is  an  object  of  interest 
to  compare  the  composition  of  the  mineral 
portion  of  the  woollen  rags  and  farm-yard 
manure.  Now  the  ashes  of  these  contain, 
according  to  Mr.  J.  C.Neslntt,  (Jour.  R.A.S., 
voL  vii.,  p.  214,)  as  follows : — Col.  I.  contains 
the  ingredients ;  IT.  Of  a  speetmen  of  farm- 
yard manure  from  Kent;  III.  Ditto  from 
Surrey;    IV.  That  of  woollen  rags. 


Sttflbrd  Newcastle      Staflbrd 

coal.  coal.            coke. 

64.0  87.6          76.8 

9.8  3.6            7.0 

12.8  1.0           4.6 

2.44  0.54           3.8 

0.4  1.26           0.8 

8.8  4.6           4.6 

1.76  1.4           2.4 

Phosphate  of  alomina  1.53    3.54  f     — 

Sulphuric  add 1.89     1.67     12.94 

PhosjAoric  acid  1.58     1.27     15.62 

Oxide  of  iron —       —      20.00 

On  manures  applicable  bg  the  drill. — The 


Per  centage  of  ash... 

Silica  

Potash 

Soda    

lime   

Magnesia 

Common  salt  

Phosphate  of  iron... 


II. 

in. 

9.2 

9.6 

79.79 

71.32 

8.32 

6.14 

0.92 

1.68 

6.90 

12.32 

0.56 

0.82 

1.43 

1.22 

2.04 

2.08 

IV. 

16.74 
4.12 
2.00 

16.06 
1.45 

11.94 


remainder  of  our  list  contains  only  tiioso 
manures  which  may,  with  great  facility  and 
economy,  be  applied  by  the  drill;  a  mode  of 
applying  them  which  we  are  glad  to  find  is 
annually  becoming  more  ',eonunon,  as  the 
advantages  of  the  system  are  better  ander- 
stood.  We  can  hardly  urge  too  often  the 
value  of  the  manure  drill  upon  the  farmer's 
attention. 

Ammonia^  (Salts  of.) — ^These  in  general 
produce  excellent  fertilizing  results  upon 
vegetation.  Their  effect,  however,  is  only 
for  one  crop.  In  these  salts  it  is  in  the 
ammonia  that  their  fertilizing  power  is  con- 
tained. Ammonia  is  composed  of  hydrogen, 
74  per  cent;  azote,  or  nitrogen,  26  per  cent. 
The  following  is  a  composition  of  its  chief 
salts: — 


Sulphate.. 

Carbonate 

Muriate... 

Animal 


Acid. 

Atnm 

TTater. 

54.66 

14.24 

31.1 

45.0 

43.0 

12.0 

49.66 

31.96 

18.5 

Per  cwt. 

15*.  to  16*, 

66*. 

24*. 


from  BoeioB  Ayres, 
£5.  10*.  to  £6.— This  is  composed  of  the 
rdu^te  matters  of  the  flesh  of  the  wild  cattle 
of  South  America,  after  the  taUow  hashcea 
stewed  from  it.    It  hae  been  '"w^^^td  by 
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Dr.  Anderson,  and  by  Professor  Way.  For 
the  following  analysis  of  this  manure,  by 
Professor  T.  Way,  we  are  indebted  to  the 
obliging  commonication  of  the  London  Ma- 
nure Company. 

Water   5.57 

Organic  matter 59.53 

Sand,&c 11.48 

Phosphate  of  lime 18.01 

Nitrogen,  1st  experiment 6.56 

2nd        do 6.60 

Mean 6.58 

Which  is  equal  to  8  per  cent,  of  ammonia. 
The  cattle  here  were  formerly  slaughtered 
almost  entirely  for  the  sake  of  their  hides ; 
but  it  has  latterly  been  proved  that  part  of 
tiieir  flesh  and  tidlow  might  be  profitably 
sayed.  The  process  now  followed,  therefore, 
is  to  cut  from  the  carcase  the  best  part  of  the 
beef  in  long  slips,  which  are  dried  in  the  sun, 
while  the  remainder  of  the  flesh,  and  the 
whole  of  the  bones,  are  put  into  a  large  vat, 
with  a  double  bottom,  the  upper  of  which  is 
perforated  with  a  number  of  holes.  A  cur- 
rent of  steam  is  then  admitted  into  the  space 
between  the  two  bottoms,  by  which  means 
the  tallow  is  gradually  melted,  runs  through 
the  holes,  and  is  collected  in  a  vessel  for  the 
purpose,  the  current  of  steam  being  kept  on 
as  long  as  the  tallow  is  obtained.  The  re- 
maining mass  of  flesh  and  bones  is  then 


thrown  out;  it  was  formerly  considered  as 
refuse,  but  is  now  exported  to  England.  It 
is  a  dry  mass,  consisting  of  ^eces  of  bonCi 
in  some  instances  several  inches  long,  mixed 
with  dry  and  fibrous  flesh.  Mr.  Way  reoom- 
mends  that  the  bone  should  be  separated, 
and  used  with  sulphuric  add  for  root  crops, 
and  the  flesh  itself  used  for  purposes  when 
guano  is  applied.  Some  persons  have  advo- 
cated boiling  this  flesh  into  soup  for  pigs, 
mixing  it  with  barley  and  other  meat 

Bleacher' t  refuse. — According  to  Pro- 
fessor J.  F.  Johnston,  the  lime  refuse  per- 
cent, and  the  spent  lye  of  the  linen  bleach- 
erSy  in  giains  per  gallon,  contains:  — 


Organic  matter    

Ume. 
18.57 

14.23 

5.07 

55.18 

6.C0 

Lj«. 

Carbonate  of  soda   

608.0 

Sulphate  of  soda 

1200 

Common  salt   

93S 

Oxides  of  iron  and  alumina 
Carbonate  of  Ume    

1.0 
23 

Carbonate  of  magnesia    ... 
Siliceous  matter  

U 
4.5 

Water 

Phosphoric  acid.... 
Carbonic  acid  .... 
Phosphate  of  Ume .. 
lime 


Charcoal 

Organic  matters 

Sand 

Oxides  of  iron  and  alumina 

Carbonate  of  Ume,  &c 

Alkaline  salts 

And  sand 


Bone  manures. — ^In  the  following  tahk, 
column  I.  gives  the  analysis  of  the  boot 
charcoal  of  the  sugar  refiners ;  II.  Of  boiled 
bones  fix)m  Mayers,  of  Buncom;  III.  Of 
steamed  bones,  by  Blackhall's  process;  IV 
Of  coproHtes  from  Walton,  in  Suffolk.  (Dr. 
Anderson,  T.  H.  Soc.  1852,  p.  266—282.) 

IV. 

4.40 

23.44 

6.82 

39.81 
5.68 


12.56 

4.84 


I. 

II. 

(    III. 

11.62 

8.06 

6.91 

71.10 

60.48 

63.74 

— 

— 

— 

2.36 

__ 



— 

25.45 

26.70 

1.84 

2.56 

— 

13.08 

3.25 

8.65 

— 

0.43 

— 

— 

— 

4.0 

.>  —  0.41 


2.41 


Bone  dust  is  sold  at  15#.  to  17«.  per 
quarter  of  ei^t  bushels.  This  is  a  very  va- 
luable manure,  and  has  long  been  used  in 
the  Ught  land  districts  of  England;  it  is  not 
so  suitable  for  the  day  soils. 

Anp^cMi^j  are  composed,  per  cent,  accord- 


ing to  Professor  Way,   (Jour.  R.  A.  S^ 

vol.  xii.,  p.  215,)  of  about 

Water,  fat  cartilage,  &c.     48 

Phosphate  of  Ume 46 

Carbonateof  lime 4 

AlkaUne  chlorides  and  si  Jphatcs. . .      2 
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The  Talae  of  crashed  hones  often  tempts 
the  nnprincipled  to  adulterate  them.  It  is 
only  hy  dealing  with  the  very  largest  manure 
companies  that  the  farmer  is  secure  from 
these  frauds. 

Cubic  petre  (nitrate  of  soda,)  £15  per 
ton;  the  price,  however,  of  tiiis  is  ever 
varying.  The  quantity  used  per  acre  is  one 
and  a  quarter  cwt.  It  is  productive  of  the 
most  benefit,  generally  speaking,  on  light 
lands. 

Gas  icorit*  refuse. — ^This  consists  of — 1. 
Lime;  2.  Ammoniacal  liquor:  3.  Gas  tar. 

Gas  lime. — This  should  be  mixed  with  five 
times  its  weight  of  eai-th  or  road  scrapings 
twelve  months  before  it  is  used.    Twenty- 

I. 

Water  and  coal  tar 

Carbonate  of  lime  

Hydrate  of  lime  (caustic)    

Sulphate  of  lime  (gypsum) 

Sulphite  and  hypos,  of  lime    . . . . 

Sulphuret  of  calcium 

Sulphur 

Prussian  blue 

Alumina  and  oxide  of  iron 

Insoluble  matter,  sand,  &c 


The  ammoniacal  liquor  of  gas  works,  says 
the  editor  of  the  "Cottage  Gardener,"  (vol.  1. 
p.  107,)  contains  a  very  valuable  proportion 
of  ammonia.  The  gas  works  not  making  it  of 
any  uniform  strength,  it  is  best  used  either  in 
compost,  or,  if  as  a  liquid  manure,  diluted 
with  four  or  five  times  its  bulk  of  water. 
Mr.  A.  Smith  thinks  that  250  gallons  of  this 
liquor  diluted  with  1000  gallons  of  water, 
applied  by  a  water-cart,  will  be  sufficient  for 
one  acre. 

Glue  manufacturers*  refuse. — ^This  is  com- 
posed per  cent.,  according  to  the  analysis  of 
I^rofessor  J.  F.  Johnston,  (T.  H.  S.  1847,  p. 
581,)  of— 


Kinds. 

Peruvian 

Chilian 

Bolivian       

Ichaboe    

Saldanba,  light 

,,        dark 


five  tons  of  the  compost  ploughed  in  will  be 
a  good  dressing  for  an  acre.  When  applied 
for  grass  land,  says  Mr.  A.  Smith,  (T.  H. 
S.  1849,  p.  112,)  the  compost  must  be 
much  weaker ; — one  of  lime  refuse  to  eight 
or  ten  of  soil  has  been  found  useful  for 
clover.  Professor  Johnston  has  given  the 
analysis  of  two  specimens  of  gas  lime.  In 
the  next  table,  colunm  I.  gives  the  ingre- 
dients per  cent,  of  the  (II.)  gas  lime  from 
Edinburgh  as  it  is,  and  what  it  will  become 
after  long  exposure  to  the  air;  or  mixed  with 
compost,  or  after  being  thoroughly  and  for  a 
length  of  time  incorporated  with  the  soil; 
III.  The  same  facts  as  regards  gas  lime  of 
London. 


II. 


12.91 
69.04 
2.49 
7.33 
2.28 
0.20 
1.10 
2.70 

0.64 


12.91 
67.39 

16.45 


2.70 
0.64 


III. 


9.59 
58.88 
5.92 
2.77 
14.89 
0.36 
0.92 
1.80 
3.40 
1.29 


9.59 
56.41 


1.80 
8.40 
1.29 


Water  45.86 

Hair 1.10 

Fatty  matter 22.34 

Cellular  tissue,  with  a  little  ammonia      4.43 
Phosphate  of  lime  and  magnesia  . . .       2.30 

Chalk 20.06 

Sand 3.03 

Guauo  is  the  excrement  of  sea -fowl,  de- 
posited by  them  on  many  of  the  rocky  island© 
of  the  Pacific  and  Atlantic,  during  tl^e  breed- 
ing season.  Its  price  is — Peruvian,  £9.  hs, 
to  £9. 10*.;  Patagonian,  £5  to  £6  per  ton, 
according  to  quantity.  Most  of  those  of 
commerce  have  been  analyzed  by  Professor 
J.  F.  Johnson.  He  found  in  these,  per  cent. — 


AJgoa  Bay 
Halifax   ... 


Ammoniacal 

Earthy 

Water 

matter. 

phosphates. 

7  to     9 

56  to  66 

16  to  23 

10   „   13 

50  „  56 

22  „  30 

6 

65  „  64 

25   „  29 

18  „   26 

36  „   44 

21   „  2^ 

17  „  277 
83   ,.  44) 

14  „  22 

43  „  56 

(     2.26 

22.37 

70.20 

i  23.93 

23.16 

^3.15 

2t.47 

20.61 

22.67 
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Bird's  Island 


Paiagoniau,  light 
dark 


26.4^ 
U.18 
40.99 
20.56 


]  19  to  21 
]  20  „  25 


22.43 
5.S7 

24  to  32 


More  reomtly  Professor  Way  (Jour.  R.  A. 
S^  voL  X.,  p.  2  L2,)  has  given  the  results  of 
Ua  muneroos  analyses.  He  found — (I)  The 
a;verage  amount  of  ammonia;  (II.)  The  phos- 
phate of  lime,  to  be  in — 


I. 

n. 

Peruvian  gnaao  (32  specimens) 

17.41 

24.12 

Ichaboe            (11    ditto) 

7.80 

30.30 

Patagonian       (14    dttto) 

2.54 

44.60 

SaldanhaBay   (20    ditto) 

1.62 

56.40 

There  is  no  doubt  but  that  guano,  when 
applied  in  the  pn^per  proportions,  (three  to 
five  cwt.  per  acre,)  is  a  powerful  manure, 
especially  in  wet  seasons,  and  on  moist  soils. 
It  forms  an  excellent  liquid  manure  when 
copiously  mixed  with  wi^er.  To  give  some 
idea  of  the  quantity  of  guano  annually  im- 
ported, I  quote  from  Pari,  paper,  No.  204, 
1861. 

Prom  1860.  Tons. 

Hanse  Towns,  &c 474 

Prance 1,086 

Aiores  and  Italy 404 

W.  C.  of  Africa 2,953 

South  Africa 2,626 

America,  S.  and  N 783 

Chili , 6,224 

BdUvia  1^12 

Peru 95,088 

Patagonia  5,587 

Total  in  1850    116,925 

„  1849    83.438 

,,'1848    71,416 

„  1847    82,892 

„  1846    89,203 

„  1845    283,300 

„  1844    ...« 104,251 

„  1843    3,002 

„  1842    20,398 

„  1841    2,881 

Potter*t  artificial  guano  is  £7  per  ton. 
Prom  some  experiments,  reported  in  the 
"Agricultural  Oazette"  it  appears  to  be  a 
powerful  fertilizer. 

Glauber  salt,  6«.  per  cwt. 

Green  vitriol,  5*.  per  cwt. 

Ogptum,  28#.  per  ton.    This  fbrtQizer  is 


not  only  useful,  but  powerfully  so,  in  manj 
cases,  to  the  grasses,  lucerne,  red  elover,  and 
sainfoin.  It  should  be  spread,  in  a  finely 
powdered  state,  at  the  rate  of  two  cwt  per 
acre  by  hand,  uid  in  moist  weather.  It  is 
useless  to  apply  it  in  larger  quantities,  or  to 
any  of  the  common  com  crops.  Care  sfaonU 
be  taken  to  avoid  a  spurious  article;  there 
are  several  cheap  ^)ecimens  vending,  whidi 
are  copiously  mixed  with  chalk  and  wiite 
sand. 

Jatropha  eaie,  or  the  cake  produced  from 
the  camp  oil  seed.  This  has  been  examined 
by  Mr.  Herepath,  (Jour.  R.  A.  S.,  voLxii, 
p.  256,)  and  the  following  is  the  analysis  of 
this  and  several  other  cakes :— * 


Jatropha.. 
Pistachio.. 
Camoliua 

Ilemp 

Cobra 

Beech 

Linseed . . . 

Poppy 

Sesame.... 


0«ganic( 

Water. 

OIL 

natter. 

10.24 

— 

81.88 

12.0 

12.0 

71.0 

14.5 

12.2 

65.1 

13.8 

6.3 

69.4 

13.2 

14.1 

66.2 

14.0 
11.0 

4.0 
12.0 

75.8 
70.0 

11.0 

14.2 

62.3 

11.0 

13.0 

66.5 

5.0 
8.2 

10.5 
6.5 
6i 
7.0 

13.5 
9.5 

Oils. — Refuse  train  oil  is  somctiBMS  tok 
])ad  as  a  manure  for  2s.  Qd.  per  gallon.  100 
parts  of  train  oil  contain  of  carbon,  68.81 
parts;  hydrogen,  16.1;  and  oxygen,  15.05 
parts.  It  is  to  this  oil  that  sprats  and  other 
fish  owe  their  fertilizing  powers. 

Owen's  animalized  carbon,  £2. 5*.  pertoa. 

Saltpetre,  28*.  per  cwt. 

Frusdaie  of  potash,  mantrfacturefs  re- 
fuse, is  comp<Med  per  cent,  of— 

Potash 6.90    Sulphuric  a«d   6.47 

Soda 1.90    PhosphOTic  add  7.46 

Lime 5.90 

From  its  richness  in  potash  and  phos- 
phoric acid,  it  appears  to  be  likely  to  w> 
well  ds  a  manure.  . 

Rape  cake,  £4. 16i.  to  £5  per  ton.-TlHJ 
in  common  with  all  fertilizers  of  »  oi^ 
nature,  is  much  more  decided  ia  i^**? 
in  wet  than  in  dry  seasons.  Itwasfcnn«V 
sown  broad-cast  at  the  rate  of  half  a  ton  P 
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acre ;  Imt  by  pulverizing  and  drilling  it  in 
Mdth  the  seed,  abont  half  that  quantity  has 
been  found  sufficient.  It  is  noxious  to  the 
wire-worm  and  other  insects,  when  used  as 
broken  cake.  It  is  much  more  serviceable 
on  clays  and  other  moist  lands  than  on  dry 
soils.  Its  effects  extend  to  only  one  crop. 
It  should  be  kept  dry  and  used  fresh. 

Sugar-scum  contains,  according  to  Dr. 
Anderson,  (T.  H.  Sofc.,  1852,  p.  204,)— 

Water     48.44 

Organic  matter 39.10 

Phosphates    8.99 

lime     3.41 

Magnesia  0.19 

Alkaline  salts    1.64 

Sand 3.23 

Ammonia 2.28 

Shah. — ^Dr.  Anderson  has  given  the  ana- 
lysis of  two  specimens  of  shale. — ^I.  from 
near  Ealkirk ;  11.  from  Craig  Lockart. — 


Wito 

Carbonaceous  matter  ... 
Peroxide  of  iron  and  alumina 

Lime , 

Carbonate  of  lime  

Carb^oaeid 

Sulphate  of  lime 

Snlphmie  aeid 

Phosphoric  acid 

Magnesia 

AllmTJnit  mlpbidiMi  

Potash 

Soda..; 

Chlorine  , 


I 

2.327 

1.055 

8.846 

10.789 

20.894 

2.101 


0.209 
2.343 


51.978 


n. 

6.526 

5.988 
2.268 

0.560 

0.400 
0.042 


0.329 
0.121 


Siliea 

Iii8(^ble  silicates. —    84.170 

Soda  aah,  £8  to  £10  per  ton.-— This  has 
been  found,  in  some  cases,  to  have  a  powerfol 
effeet  upon  the  wire^worm  and  other  insects. 
According  to  Professor  Way,  it  contains  per 
octtt.  in  a  dry  stat^  {AgriciUtural  Oazette, 
1847,  p.  412,)— 

Cosunon  sah 18.94 

CarboiMte  of  soda 38.59 

Sulphate  of  soda 14  81 


CiMritieaoda 
Cfliboiiftte  of  lime  . 
PenMdde  of  bran 

Siliea. 

i«Mft«iidt6plid    .... 


16.60 

10.26 

2.74 

1.52 

2.04 


Soot,  7i«?.  to  9d.  per  bushel. — It  is  Very 
beneficiaUy  mixed  with  conmion  salt  for  car- 
rots, parsnips,  and  wheat,  and  at  the  rate  of 
seven  bushds  of  each  per  acre,  ploughed  oi 
trenched  in.  Accordinig  to  the  analysis  of 
Dr.  Vodcker,  (Qaar.  Jour.  Ag.,  1851,  p. 
657,)  soot  is  composed  in  its  natural  state, 
I.  per  cent.,  and  II.  in  a  ton,  in  pounds  tuid 
ounces,  of — 


i  am-^ 


Moisture    .... 

Organic  matters  and  am- 
monia   ..... 

Cal.  salts,  containing ' 
of  ammonia 

Oxides  of  iron  and  alumina.. 

Lime 

Magnesia  

Potash  

Soda 

Sulphuric  acid  ....« 

I^iosphoric  acid 

Carbonic  acid    

(Morifie    

Soluble  silica 

Insoluble  siHeeous  matter,  \ 
chiefly  sand  j 


I. 

10.620 

46.454 

15.691 
7.840 
0.389 
0.818 
0.122 
8.670 
0.259 
0.497 
1.008 
4.014 

4.159 


II. 
237.14 

1040.9 

851.7i- 

175.9t 

8.11i 

2.iii 

194.3i 
5.12i 
11.2 
22.9i 
89.14i 

93.2i 


Superphosphate  of  lime,  JB6  per  ton. — ^Thc 
use  of  this  valuable  fertilizer  is  now  annually 
extending.  The  following  table  gives,  in 
columns  I.  and  II.,  the  analysis  by  Professor 
Way,  (Jour.  R.  A.  S.,  vol.  12,  p.  223,)  of 
superior  8am]^es  of  superphosphate  of  lime. 
No.  III.  of  an  inferior  specimen : — 


Moisture  

Organic  matter,  &  salts  ) 

of  ammonia  J 

Biphosphate  of  Hme , 

Neutral  phosphate 

Sand,  &c 

Gypsum    

Alkaline  sulphates,  mu-  > 

riates,  &c 3 


I 
14.71 

10.18 

18.50 
6.35 
9.98 

36.63 

3.65 


It. 

9.66 

14.50 

15.34 

15 

2.83 

36.12 


III. 
11.58 

8.3a 

1.61 

.45 

6.41 

26.64 

21.6^ 


7228 


The  urate  of  the  London  Manure  Com- 
pany, seven  gubeas  per  ton. — ^This  we  aif^ 
aware  is  a  very  powerful  manure;  about 
three  ewt.  per  acre  is  a  fair  qfuantity  toappl;^ 
by  the  Ml,  for  whidi,  in  its  dry  powdery- 
state,  it  is  wdl  adapted.  It  is  establuhe'd 
<h!at  its  good  effects  cfn  niany  soils  cototiaim 
for  three  or  four  yean.    It  has  beeu  fo«Ad 

2a 
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to  be  bj  fur  the  most  powerful  mannre,  when 
tried  against  gnano,  in  the  West  Indies,  on 
their  sngar  canes. 

The  com  manure  of  the  London  Manure 
Company,  seven  guineas  per  ton. 

This  preparation  appears  to  be,  from  onr 
own  observations,  and  the  experience  of  those 
who  have  reported  to  us  the  result  of  their 
trials  with  it,  a  still  more  powerful  manure 
for  com  than  the  very  valuable  manure, 
the  urate,  prqwred  by  the  same  makers. 

Clarke* a  dessicated  compost,  five  guineas 
per  ton. 

Mr.  Gardiner,  in  his  Prize  Essay  on 
"Special  Manures,"  makes  the  following  con- 
clusions as  to  the  effects  of  each  manure,  I 
quote  from  the  "  Agricultural  Gazette,"  Mav 
drd,  1845. 

1st. — ^That  all  dressings  and  manures  con- 
taining a  large  per  centage  of  nitrogen,  as 
guano,  rape  dust,  salts  of  ammonia,  nitrates 
of  soda,  &c.,  make  the  grain  grown  by  them 
lighter  in  weight  per  bushel,  while  at  the 
same  time  they  give  more  bushels  per  acre, 
as  well  as  more  straw. 

2Qd. — ^That  on  the  other  hand,  such  ma- 
nure as  common  salt  gives  heavier  grain  per 
bushel,  but  fewer  bushels  per  acre. 

drd. — ^That  if  the  same  be  found  to  hold 
good  in  other  places,  the  most  judicious  and 
economical  method  is  to  use  a  mixture  of 
these,  as  common  salt  with  nitrate  of  soda,  or 
any  of  the  others;  the  one  will  give  quantitif, 
while  the  other  will  give  weight, 

4th. — ^That  guano  does  not  lessen  the 
weight  of  grain  quite  so  mnch  as  the  nitrates 
of  soda  and  potash,  and  that  a  mixture  of  it 
^ith  salt  would,  there  is  reason  to  believe, 
become,  one  of  the  best  dressings  for  wheat 
crops. 

5th. — ^That  salt  will,  in  places  far  from  the 
sea,  in  general  be  found  advantageous  as  a 
dressing  upon  grain  crops ;  although  it  does 
not  bring  away  a  rush  of  growth  like  the  ni- 
trates, it  will  be  found  in  such  places,  that  it 
will  cause  the  grain  to  weigh  more,  and  be  of 
better  quality,  in  deamess  of  colour  and 
plumpness. 

6th. — ^That  the  sulphates  and  muriates  of 
ammonia  act  in  the  same  way,  and  have  the 
same  effect  as  the  nitrates  of  soda  and  potash* 

7th. — That  sulphates  of  soda  and  magnesia 
act  differently,  and  in  many  cases  will  not 
pay,  when  applied  to  grain  by  themselves. 


8th. — ^That  soot  differs  little  in  its  effecte 
from  the  nitrates;  but  that  upon  grain  its 
effects  are  more  evanescent. 

9th. — ^That  guano  is  a  universal  manure, 
and  has  in  all  cases  been  found  an  acquisition. 

BONES.— Mr.  Bham  has  allnded  to  tiie 
steaming  or  boiling  of  bones,  and  to  their 
fermentation  in  heaps  of  sand  or  a^es,  as 
means  of  rendering  their  effects  more  speed; 
and  effectual;  but  since  his  article  was  writ- 
ten, very  great  improvements  have  taken 
place,  an  altogether  new  manure, "  the  super- 
phosphate of  Hme,"  has  arisen,  of  very  great 
efficacy  in  the  growth  of  root  crops,  esped- 
ally  turnips,  and  its  manufacture  has  given 
rise  to  the  establishment  of  numerous  and 
very  extensive  factories. 

All  this  has  arisen  from  liebig's  great  dis- 
covery, thus  mentioned  in  his  "  Chemistiy  of 
Agriculture." — ^After  mentioning  that  eight 
lbs.  of  bones  contain  as  much  phosphate  of 
lime  as  1000  lbs.  of  hay  or  wheat  straw,  and 
two  lbs.  as  mnch  as  1000  lbs.  of  the  grain  of 
wheat  and  oats,  and  that  forty  lbs.  of  bone 
dust  is  sufficient  to  supply  three  crc^  of 
wheat,  clover,  potatoes,  turnips,  &c.,  with 
phosphates,  he  goes  on  to  say — 

"  The  more  finely  the  bones  are  redneed 
to  powder,  and  the  more  intimately  they  are 
mixed  with  the  soil,  the  more  easily  are  they 
assimilated.  The  most  easy  and  practical 
mode  of  effecting  their  division  is,  to  pour 
over  the  bones,  in  a  state  of  fine  powder,  half 
of  their  weight  of  sulphuric  acid,  diluted  with 
three  or  four  parts  of  water,  and  after  thef 
have  been  digested  for  some  time,  to  add  one 
hundred  parts  of  water,  and  sprinkle  this  mix- 
ture over  the  field  before  the  plough.  In  a 
few  seconds  the  free  acids  unite  with  the  bases 
contained  in  the  earth,  and  a  neutral  salt  is 
formed  in  a  very  fine  state  of  division.  Expe- 
riments instituted  on  a  soil  formed  from 
grauwacke,  for  the  purpose  of  ascertaining 
the  action  of  manure  thus  prepared,  hate 
distinctly  shown  that  neither  com  nor  kit- 
chen-garden plants  suffer  injurious  effects  in 
consequence,  but  that  on  the  contrary  thej 
thrive  with  much  more  vigour. 

"  In  the  manufactories  of  glue,  many  him- 
dred  tons  of  a  solution  of  phosphates  in 
muriatic  add  are  yearly  thrown  away,  » 
being  useless.  It  would  be  important  to 
examine  whether  this  solution  might  not  bi 
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^ibstituted  for  the  bones.  The  free  acid 
'would  combine  with  the  alkalies  in  the  soil, 
especially  with  the  lime,  and  a  soluble  salt 
would  thus  be  produced,  which  is  known 
to  possess  a  &vourable  action  upon  the 
growth  of  plants.  This  salt,  muriate  of  lime, 
<or  chloride  of  calcium,)  is  one  of  those  com- 
pounds which  attract  water  from  the  atmos- 
phere with  great  avidity,  and  in  dry  lands 
might  advantageously  supply  the  place  of 
gypsum,  in  decomposing  carbonate  of  ammo- 
nia, with  the  formation  of  sal-ammoniac  and 
carbonate  of  lime.  A  solution  of  bones  in 
muriatic  acid  placed  on  land,  in  autumn  or 
in  winter,  would  therefore  not  only  restore 
a  necessary  constituent  to  the  soil,  but  would 
also  give  it  the  power  to  retain  all  the  am- 
monia that  fell  upon  it,  dissolved  in  the  rain 
during  the  period  of  six  months." 

This  theory  did  not  long  remain  barren; 
in  little  moreHhan  a  year,  viz.  in  1843,  the 
effects  of  the  superphosphate  were  tested  by 
the  members  of  the  Morayshire  F&rmers' 
Club,  and  others,  on  a  large  scale,  and  with 
very  good  results;  from  two  to  four  bushels 
of  bones  per  acre  dissolved  in  sulphuric  add, 
and  diluted  with  water,  being  found  far  more 
beneficial  than  four  times  the  quantity  in  a 
dry  state,  both  for  turnips  and  potatoes.  Mr. 
Hannam's  article  on  this  subject,  in  the  fifth 
voL  of  the  "Royal  Society's  Journal,"  is 
well  worth  attention* 

The  proof  that  the  earthy  matter,  or  phos- 
phates, form  the  real  manure  in  bone,  was 
established  by  the  fact,  that  boiled  bonc»  were 
as  efficacious  as  unboiled,  although  they  had 
lost  the  fat,  jelly,  &c. ;  and  further,  by  bone 
ash  being  equally  efficacious,  or  even  supe- 
rior to  the  unbumt.  This  being  the  case,  it 
became  clear  that  the  phosphoric  add  was 
the  manuring  substance,  and  this  was  ren- 
dered more  available  to  the  plant,  by  taking 
up  the  lime  by  sulphuric  or  muriatic  add,  the 
former  being  preferred  on  account  of  its 
cheapness.  At  first  a  liquid  solution,  as  re- 
commended by  laebig,  was  preferr^,  but 
although  speedier  in  its  action,  and  of  more 
certain  duration,  yet  the  disadvantages  in  ap- 
plying it  thus  soon  led  to  its  admixture  with 
fine  moulds  or  ashes,  and  its  being  drilled 
with  the  common  manure  drill ;  but  latdy 
the  invention  of  a  liquid  manure  drill,  by 
Chandler,  appears  likdy  to  lead  to  a  return 
to  the  first  method  of  delivery. 


Mr.  Lawes,  one  of  the  most  extensive 
manufacturers  of  this  artide,  recommended, 
in  1844,  the  following,  as  Ihe  best  method  of 
forming  superohosplute  of  lime  by  private 
individuals.  It  is  the  process  that  he  used 
himself,  before  he  possessed  appropriate  ma- 
chinery for  mixing  the  add  with  tiie  bones; 
but  by  means  of  his  machinery,  he  has  been 
able  greatly  to  reduce  the  quantity  of  water 
otherwise  required  to  completdy  decompose 
the  phosphate  of  lime.  "  Calcined  bones  are 
to  be  r^uced  by  grinding  to  a  very  fine 
powder,  and  placed  in  an  iron  pan,  with  an 
equal  weight  of  water,  (a  cast  iron  trough, 
such  as  is  used  for  holding  water  for  cattle 
will  do;)  a  man  with  a  spade  must  mix  the 
bone  with  the  water  nntU  every  portion  is 
wet ;  while  the  man  is  stirring,  an  assistant 
empties  at  once  into  the  pan  sulphuric  add, 
sixty  parts  by  weight  to  every  one  hundred 
parts  of  bone ;  the  add  is  poured  in  at  once, 
and  not  in  a  thin  stream  as  commonly  recom- 
mended ;  the  stirring  is  continued  for  about 
three  minutes,  and  the  material  is  then  thrown 
out.  With  four  common  farm  labourers  and 
two  pans  I  have  mixed  two  tons  in  one  day; 
the  larger  the  heap  that  is  made,  the  more 
perfect  the  decomposition,  as  the  heap  re- 
mains intensdy  hot  for  a  long  time.  It  is 
necessary  to  spread  the  superphosphate  out 
to  the  air  for  a  few  days,  that  it  may  become 
dry.  The  great  mechanical  difficulty  of  re- 
ducing unbumt  bones  to  a  very  fine  powder 
renders  the  formation  of  superphosphate  of 
lime  frx>m  them  very  difficult,  but  common 
bone  dust  in  a  pure  state,  (that  which  is  sold 
contains  about  one-third  of  lime,)  may  be 
decomposed  by  boiling  it  in  a  leaden  pan, 
with  half  its  weight  of  sulphuric  add,  and 
twice  its  weight  of  water,  which  may  after- 
wards be  dried  up  witii  saw  dust  or  day 
ashes." 

This  appears  a  very  excellent  mode ;  but 
as  the  caldned  bones  are  more  difficult  to» 
obtain  than  the  common  sort,  the  farmer  must 
be  satisfied  if  he  prepares  his  own  super-^ 
phosphate  by  a  more  imperfect,  though  sim- 
pler method.  Most  earths  and  ashes  con- 
tain lime,  and  so  neutralize  a  portion  of  the- 
acid;  but  whether  the  bone  is  completdy  de- 
composed or  not,  the  benefit  to  the  soil  will 
eventually  be  the  same. 

The  following  is  an  excellent  and  simple- 
method  for  preparing  the  superphosphate^ 
2a2 
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cither  in  a  Hqmd  state,  or  mixed  with  ashes, 
as  practised  by  Mr.  Allii,  in  lincolndiirc. 

Take  eight  loads  of  sifted  earth,  or  what  is 
hetter,  four  loads  of  earth,  and  foor  of  ashes, 
pat  under  cover  if  conTenient,  laid  about  a 
foot  thick  in  a  circolar  form,  then  hollow  it 
out,  leevinj;  about  six  inches  at  the  bottom ; 
place  thirty  bnshels  of  bones,  the  smaUer 
broken  the  better,  but  hailf-indi  size  will  do 
very  wdl ;  sprinlde  them  li^tly  with  waler 
from  a  watering  can;  then  poor  oarefuUy 
oyer  the  bones  three  carboys  of  acid,  avera- 
ging from  160  to  200  lbs.  of  full  strength, 
(eoe  carboy  of  that  quality  being  sufficient 
for  erery  ten  bnshds  of  bones.)  Th^  will 
be  almost  iimnediately  in  a  high  state  of  fer- 
meniation;  stir  them  with  a  rake,  until  aM 
tiie  bones  have  felt  the  sul|^raric  acid ;  leave 
them  until  the  next  morning,  wiien  turn  and 
mix  the  heap,  breaking  all  the  Itunps  of  dis- 
solved bones;  leave  liese  for  three  or  four 
days,  when  turn  tiiem  again,  and  they  will 
he  fit  for  use  at  any  time. 

There  vriU  &en  be  raUier  better  than  eight 
loads  of  compost,  eadi  load  containing,  in 
round  aumben,  four  bushels  of  dissolved 
bones. 

When  your  fidd  is  ready,  that  is  in  ridges, 
with  from  twdve  to  fifteen  tons  of  good  mv 
nure  per  acrb  covered  on  than,  lead  out  the 
quantities  of  bone  wanted,  and  add  to  them 
^  more  ashes  the  better,  ai^  drill  in  at  the 
rate  of  two  bnshels  of  bones,  mixed  alto- 
gether, to  the  acre  j  tiiis  is  best  done  with 
<me  of  Homsby's  two-row  drills,  with  rollcrB 
licttached,  then  roll  down,  and  the  bu^ness  is 
finished. 

Should  yx)u  not  have  manure  for  any  part 
df  the  land,  I  should  recommend  not  less 
than  six  buaiels  of  dissolved  bones  with 
ashes  to  be  drilled  into  the  acre,  either  in 
ridge  or  on  the  flat. 

This  gentlemim's  praetice  exactly  describes 
that  commonly  employed  when  farmers  pre- 
pare their  own  superphosphate.  Smyth's  or 
Oarrett's  drills  may  be  employed  as  wiell  as 
Homsby's;  the  general  practice  of  farmers 
now  is,  to  buy  the  siq>erphosphate  which  is 
sold  at  from  £6  to  £7  p«  ton.  Apply  from 
two  to  three  cwt.  per  acrfe,  drilled  with  ashes, 
ib  addition  to  farm-yard  manure.  In  a  few 
cases,  I  have  known  instances  of  persons 
mixing  and  preparing  the  manure  on  the 
fturmer's  premises,  at  so  much  per  acre. 


The  cost  of  sulphuric  acid  concentrated' 
specific  gravity  1.850,  is  now  quQied«t  ItL  a 
lb.;  of  Brown  1.740,  ^d.  a  lb. 

If  a  liquid  state  is  pr^erred.  Professor 
Johnston  (''Transactions  Highland  Society," 
1848,)  recommends  "  the  b<me  in.  dost,  on 
findy  crushed,  to  be  mixed  with  one-half 
their  weight  of  bcnHng  water,  and  theft  haJf 
their  weight  of  sulphmie  acid,  stkring  can- 
stantly  while  the  lattd:  is  poured  in;  tiie 
water  weighs  ten  lbs.,  the  acid,  sevente^  or 
eighteen  lbs.  a  gallon,  oceasionaHyatirred  for 
a  week  or  ten  days,  and  when  the  parades  of 
bone  have  nearly  disappeared,  fh>m  fifty  to 
one  hundred  times  more  water  added  to  the 
mixture,  and  the  liquor  a^^ed  fr ona  a  vrato'- 
cart.  Dilute  with  two  hundred  witters,  if  for 
grass  land  or  young  com,  but  fifty  wntoi, 
(by  weight,)  will  be  enough  if  it  be  iq^lied 
to  the  turnip  ridges." 

Professor  Johnstcm  thus  describes  the 
action  of  the  sulphuric  iieid  upon  the  bone. 

First — The  carbonate  of  lime  of  the  Imhic 
is  decomposed;  the  carbonic  acid  is  driven  off 
in  the  form  of  gas,  being  one  oadse  of  the 
Ixnling  up  which  takes  plaee  when  the  sul- 
phuric acid  is  poured  upon  the  bones :  and 
the  Ume  is  converted  into«ti^^a^  of  lime  or 
gypsum.  Second — ^A  part  of  the  lime  con- 
tained in  the  insoluble  phosphate  of  lime  is 
also  converted  into  sulphate  of  lime  or  gyp- 
sum, while  the  remainder  of  t^  Hme,  and 
the  whole  of  the  ma^esia  forms  sobtiU 
phos^diate  with  the  whole  of  the  phosphxmc 
ac^.  The  soluble  is  sometimes  cdled  bi, 
sometimes  acid,  but  commonly  super-jfboi- 
phate  of  lime.  Tkird — ^l^e  salts  of  soda  ve 
also  converted  into  sulphates,  or  they  divide 
themselves  between  the  two  acids^  aa  the 
hme  and  magnesia  partiy  do,  and  form  a 
mixture  of  sulphate  and  phosphate  of  sods. 
Thus  the  dissolved  bones  contain  ^grpMin, 
soluble  or  snpa?pho^hate  of  lime,  and  of 
magnesia,  with  a  small  qinrntity  of  sulphate 
and  phosphate  of  soda.  All  these  cmi^oonds 
are  solubte  in  water ;  the  phosphates  (of  which 
the  plants  require  at  certain  seasons  ol  thdr 
growth  a  ready  snpp^^  are  especiaHy  »; 
and  thus  all  the  inorganic  matters  whidb  ths 
bones  contain  are  brou^t  into  a  com^tiGii 
in  whidi  thQT  can  readily^  and  without  taa^ 
waste,  be  made  available  forthemnffisfanest 
of  the  plant. 

As  to  other  modfes  of  ^lepaong  bODBS  fot 
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maoBre,  tfatat  of  fmnootatHm  in  daq^  vmd 
or  atbas  has  heea  hinted  «t  by  Mr.  BJ^ui, 
.aodvciy reoenUy b«en higUy  vecommw^ 
hj  Mr.  Fna^,  as  \mikg  uogoiiarly  effi^a^v, 
and  almost  equal  m  effoct  to  the  parocess  of 
YitfioUnog.  A  veiy  eioeUent  mafuoffe  fw 
tma^  is  prodooad  l^  wuoag  ho^es  wiUi 
ashes,  damped  mUk  Hqoid  maojore;  this  U 
pcepued  some  weeks  before  tumip  sowing, 
and  m^  be  uaed  m  tiie  proportion  of  ei^ 
bushels  of  bones  to  £or^  bushels  of  ashes 
totbeacre,aBd«^pU?d?bythedrilL  Another 
sjFstein,  also  noticed  by  onr  author,  that  of 
steaming  bones,  has  lately  been  per&eted  by 
a  Mr.  Blaokhall,  who  has  erected  a  digest^, 
or  steaming  a^^^wwtns,  for  the  pBrpose  of 
steaming  t^  owt.  of  bones  act  a  time;  thibs 
extracts  the  fat  aod  much  of  the  gelatine, 
.and  leaves  the  bone  in  so  soft  a  state  as  to 
be  easily  radncedto  powder.  As  it  is  moist, 
and  veiy  liable  to  decompose,  it  is  neces- 
sary to  mix  a  small  qna^i^  of  salt  with 
it,  if  not  immediately  required  for  drilling, 
or  it  ooold  be  mixed  with  a^hes  on  char- 
ooaL 

The  expense  of  the  boiler,  Mr.  B]acikhall 
states,  is  nearly  £25 ;  aod  if  it  worlcs  six 
days  a  wedc  for  eight  months,  about  one 
hmidced  tons  of  bones  woiild  be  propped, 
and  the  boiler  might  be  used  afterwards, 
if  required,  for  preparing  food  for  cattle  in 
winter. 

^Rie  boiler  ia  em^ed  of  its  contents  apd 
refilled  before  bcei^cfest;  the  steam  got  up, 
and  the  fire  kept  tolerably  bmraing,  with  oc- 
oasional  appUoations  of  the  damper  to  check 
it,  till  nine  p.m.,  when  the  dan^r  is  nearly 
abut.  Next  morning  the  fore  will  be  found 
smouldering,  and  a  oonsiderable  pcessure  of 
steam  still  existing.  The  man  who  attends 
the  boiler  has  another  to  as»st  him  to  fill  it, 
and  crush  the  bones  when  steamed;  it  will 
take  of  the  forst  man's  lame  four  homrs  a  day, 
«f  the  seoond  three.  The  saving  by  steam- 
ing, taking  emshed  bones,  as  in  Scotland  at 
2t.  (id*  a  Imshel,  and  caw  bonfis  £3. 5^  a  toi), 
wiUber- 

&.   M,   d. 

One  ton  oattte  bones 3    5     0 

Four  ort^caol  dross,  at  8i(/. 0    2  10 

Xaboar,  fourteen  hours,  at  \kd,...    0    19 


One  ton,  or  fi%-thvee  bushels   B.  s,    d, 

bone  dust  at  2f.  6d. 6  13    6 

Deduct  ..,., , ,.,.,..    8    tt    7 


£3    9    7 


Saving  per  ton £3    2  U 


DBAINXNG.—Gieat  as  have  been  the 
improvemeuts  in  other  branches  of  agrieol- 
tur^  since  the  time  that  Mr.  Bham  wrote 
this  work,  perpht^  not  one  of  them  has  ad- 
vanced more  rapidly  than  that  of  draining. 

The  old  commonly  received  principles  l^e 
been  completely  reversed;  new  meUiods  of 
forming  &e  drains  have  sprung  up;  q«w 
matenalB  for  filling,  (».  e.  tubular  pipes,  ce- 
ment and  peat  tiles,  &c.)  and  new  machinqs 
for  preparing  these  materials ;  the  names  of 
Smith,  of  Deanston,  aod  Parkes,  amoD£  the 
originatora  of  new  systems ;  of  Fowler,  Fafd, 
and  Cosgreave,  among  ihe  inventors  of  drain- 
ing machines ;  of  the  Marqjais  of  Tweedale, 
Etheridge,  CUyton,  Scraffgs,  and  Whitehead, 
among  the  makers  of  drain-tile  machines, 
all  prove  to  what  an  extent  improv^nent  has 
ta^en  place. 

The  power  of  steam  has  been  substituted 
for  the  windmills,  mentiooed  and  praised  by 
Bham  i^  draining  our  fens,  and  in  one  in- 
stance, at  least,  an  altogether  new  method, 
that  of  Appold's,  or  the  centrifugal,  has,  been 
applied,  where  a  small  wheel,  about  eighteen 
inehes  diameter,  revolving  within  an  outer 
case,  at  an  immense  velo<Sy,  raises  aa  mueh 
water  as  the  common  scoop  wheels,  of  ccmi* 
paratively  gi|;antic  dimensions. 

In  draining  impervious  flat  lying  soil^, 
Mr.  Bham  says  ike  depth  of  the  drains 
should  be  such  as  to  be  just  out  of  the 
reach  of  the  plough,  if  the  land  is  arable,  or 
so  as  not  to  be  trodden  in  by  the  £eet  of 
cattle  if  in  pasture.  "All  the  drains  which 
are  to  collect  the  water  should  lay  as  nearly 
at  riffM  angles  to  the  inclination  of  the  sur- 
face as  is  consistent  with  a  su^cient  fall  in 
the  drains  to  make  them  run.  Every  drain 
should  lay  obliquely  to  the  general  run  of  the 
water."  He  also  says,  "  the  drains  in  clay 
land  should  never  be  deeper  than  two  feet 
beneath  the  loose  soil,  and  round  stones  or 
pebbles,  bushes,  heath,  or  straw,  should  be 
placed  immediately  over  the  tiles,  and  the 
most  porous  earth  that  can  be  got  used  to 
fin  the  drains  up,  ao  aa  not  to  prevent  the 
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water  nmning  into  it  from  above,  the  stiff 
day  taken  ont  being  spread  on  the  snrfiice/' 

Now,  as  I  shall  show,  all  these  opinions 
are  diametrically  opposed  by  the  more  modem 
writers. 

Big  your  drains  fonr  feet  deep,  or  as  deep 
as  the  fall  will  let  you,  says  Mr.  Parkes ;  lay 
a  small  pipe  at  bottom,  an  inch  one  will 
often  suffice,  and  fill  np  with  the  most  te- 
nadons  soil  yon  can  get,  for  we  do  not  want 
the  water  to  mn  over  the  surface,  and  so 
sink  directly  over  the  drain,  washing  the  sur- 
&ce  land,  and  carrying  grit  into  the  drain ;  but 
we  want  it  to  sink  where  it  fslls,  to  aerate 
the  land,  and  enter  the  drain  either  laterally 
or  from  below.  And,  says  Mr.  Smith,  both 
collecting  and  spring  drains  should  run  di- 
rectly down  the  dedivity. 

But  before  referring  to  new  methods,  I  will 
just  allude  to  two  or  three  old  ones,  which 
Mr.  Bham  has  omitted  mentioning. 

The  first  is,  in  day  soils,  that  of  ramming 
the  stiffest  day  over  a  moulding-pole,  plank, 
or  series  of  blocks,  and  moving  this  apparatus 
on  as  the  drain  proceeds,  dther  by  a  lever  or 
by  a  windlass,  and  this  old  fasMoned  plan 
proves  that  farmers  were  not  so  ignorant  of 
the  power  of  water  to  permeate  stiff  clays,  as 
some  modem  enthusiasts  insinuate.  The 
other  is,  that  sometimes  practised  in  Essex 
on  soft  soil  in  winter,  where  a  cast  iron 
whed,  half  an  inch  thick  at  bottom,  and 
four  inches  in  the  centre,  and  wdghing  four 
cwt.  by  itself,  and  able  to  be  loaded  at  plea- 
sure, cuts  in  soft  soil  to  the  depth  of  fif- 
teen  inches,  and  so  drains  ten  or  twdve  acres 
of  pasture  land  a  day.  It  is  very  possible 
that  this  might  give  the  idea  to  our  other 
wheel-draining  machine,  that  of  Paul,  though 
the  principle  is  quite  opposite  the  one  for 
marshy  soils,  to  press  down  the  other  for 
days  free  from  stones  to  scoop  out.  The  third 
plan  has  a  spade  of  semi-cylindrical  section, 
to  cut  semi-circles  out  of  clay  soils,  which, 
added  together,  form  clay  tubes  for  draining. 
I  now  proceed  to  the  modem  improvers ; 
and  first,  Smith,  of  Deanston.  In  1840  this 
gentleman  published  his  "  Remarks  on  tho- 
rough Draining  and  Deep  Ploughing."  Never 
perhaps  had  such  a  small  pamphlet  so  re- 
markable an  influence  on  agricultural  im- 
provement. The  eastern  counties  farmers 
may,  and  imdoubtedly  had  the  system  of 
thorough  draining  in  practical  operation,  but 


its  explanation  in  scientific  prindples,  and  its 
adaptation  to  other  districts,  with  the  adjunct 
of  subsoil  ploughing,  is  due  to  Mr.  Smith. 
His  opinion,  as  shortly  stated  as  possiUe,  is 
this : — That  the  broad-backed  high  lidges  of 
the  West,  and  the  narrow  ridges  of  the  East 
of  England,  are  alike  errors ;  that  the  surfiue 
ought  to  be  made  as  levd  as  possible,  so  that 
it  may  not  be  washed  by  the  water,  but 
that  the  rain  ought  to  percolate  through  the 
soil;  that  to  faolitate  this  process  the  soil 
should  be  loosened  and  deepened  to  admit  of 
a  free  passage  of  the  rain-water,  bringing  witii 
it  many  rich  gaseous  ingredients  frx>m  the 
air ;  and  to  incorporate  these  with  the  soil, 
the  passage  of  the  water  should  be  dow  and 
gradual  Mr.  Smith  in  his  pamphlet  thus  re- 
frites  the  idea  that  any  drains  &onld  be  cot 
across  a  dedivity.  "  Drains  drawn  across  a 
steep,  cut  the  strata  or  layers  of  subsoil  trans- 
versdy,  and  as  the  stratification  generally 
lies  in  sheets  at  an  angle  to  the  sur&ce,  it  is 
plain  that  the  water  passing  in  or  between 
the  strata,  immediateiiy  bdow  the  bottom  of 
one  drain,  nearly  comes  to  the  surface  ht&xn 
reaching  the  next  lower  drain.  But  as  water 
seeks  the  lowest  levd  in  all  directions,  if  the 
strata  be  cut  longitudinally,  by  a  drain  di- 
rected down  the  steep,  the  water  will  M 
into  the  drain  at  the  intersecting  point  of 
each  sheet  or  layer,  on  a  levd  with  ^e  bottom 
of  the  drain,  leaving  one  uniform  depth  of 
dry  soil." — ^Nor  will  these  drains  burst  or 
flow  as  some  assert,  for  if  properly  made 
they  will  carry  off  the  water  so  fast  as  to 
prevent  any  stoppage  by  mud  or  sand ;  it  is 
the  cross  drains  that  are  apt  to  be  stopped. 
Mr.  Smith's  generd  distance  for  drains  was 
eighteen  to  twenty-one  feet,  and  depth  about 
tlurty  inches ;  stones,  broken  to  the  size  of 
road  metd  used,  and  the  drains  well  puddkd 
with  day. 

Mr.  Parkes'  arguments  are  somewhat  sim- 
ilar to  those  of  Ml.  Smith,  on  directly  drain- 
ing the  water  through  the  soil;  besides  fer- 
tilizing the  soil  with  the  ammonia  frxmi  tiie 
atmosphere,  he  considers  it  raises  the  tem- 
perature, and  as  the  deeper  we  can  get  our 
land  into  this  state  the  better,  so  therefore 
the  deeper  we  get  our  drains  the  more  bene- 
ficially they  will  act,  and  dthough  the  cost 
of  cutting  each  drain  deep  would  be  more^ 
yet  as  a  more  rapid  flow  is  obtained,  and  a 
draught  from  a  greater  distance,  it  ?rill  be 
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less  expensire,  as  reqidimg  fewer  drains. 
XSven  in  stiff  soils  a  thorough  net-work  of 
cracks  and  fissores  speedily  tsJces  place  from 
springage  caused  hy  joint  action  of  the  drains 
and  superficial  evaporation.  Mr.  Parkes 
therefore  advocates  drains  as  deep  as  possible, 
even  to  six  feet,  and  small  tubular  pipes. 
'Ml.  Mechi  is  one  of  Mr.  Parkes'  most  en- 
thusiastie  followers. 

Mr.  Beart,  a  Huntingdonshire  gentle- 
man, although  not  so  noted  perhaps  as  the 
two  last,  yet  is  quite  equal  to  tiiem  for  origi- 
naUty  of  views,  and  improving  the  system  of 
drainage;  indeed,  the  lessening  the  price 
of  tiles,  and  the  introduction  of  cheap  ma- 
cdiines,  may  almost  be  said  to  haye  originated 
vrith  him ;  his  idea  is,  that  the  more  tena- 
dons  the  soil  the  deeper  should  be  the  drains, 
as  the  purer  the  day  the  greater  is  the  con- 
traction of  the  subsoil  by  evaporation  and 
drainage,  and  consequently  the  greater  the 
fissures.  He  considers  the  boring  of  the 
earth-worm  as  very  usefol  in  conveying  away 
the  water,  and  the  whole  of  the  water  enters 
the  drain  on  a  level  with  the  bottom,  and  that 
the  water  was  never  impeded  by  the  filling 
tip  of  the  dndns,  however  stiff  the  day  used 
imght  be,  but  that  it  was  very  much  by  the 
deposit  of  mud  on  the  bottom  and  sides  of 
the  furrow,  carried  there  by  the  water  run- 
ning over  the  surface  of  the  land. 

Having  thus,  although  imperfectly,  given 
the  ideas  of  the  prindpol  modem  improvers 
I  now  come  to  the 

Expense  of  draining ;  and  before  giving 
the  most  recent  prices,  I  shall  quote  those 
of  a  Mr.  Youug  of  Clare,  in  Suffolk,  in 
1787,  from  the  "  Annals  of  Agriculture." 
Prices  and  wages  were  then  almost  exactly 
similar  to  those  at  present,  and  even  at  the 
present  day  I  have  not  seen  an  account  of 
drainage  more  cheaply  performed ;  the  saving 
is  caused  by  both  cutting  and  filling  up  the 
drain  with  the  common  plough.  He  says 
**  the  drains  being  marked  out,  usually  a  rod 
asunder,  I  draw  two  furrows  with  a  common 
foot-plough,  leaving  a  banlk  betwixt  them 
of  fifteen  inches  wide,  then  with  a  strong 
double  breasted  plough,  made  on  purpose, 
drawn  by  three  and  sometimes  four  horses, 
I  split  that  baulk  and  leave  a  clear  furrow, 
fourteen  or  fifteen  inches  bdow  the  surfeu^ ; 
but  where  the  depth  of  soil  requires  it,  (for 
I  like  to  touch  the  clay,)  by  a  second  plough- 


ing, I  sink  it  to  eighteen  or  twenty  inches; 
it  is  then  ready  for  the  land  ditching  spade, 
with  which  I  dig  fifteen  inches  deep  a  drain 
as  narrow  as  possible."  The  spade  and  scoop 
are,  he  says,  peculiar ;  he  used  stubble  to  fiU 
up  with— we  should  use  tfles.  "  Lwtly, 
with  a  common  plough  I  turn  a  furrow  of 
the  upper  soil  or  mould  upon  the  drain, 
spreading  the  dead  clay  soil  over  the  land." 
Wages  and  prices  were  so  nearly  the  same  > 
then  as  now,  that  he  says  he  paid  Is.  Sd.  a  ! 
score  rods  digging,  and  that  a  man  could  dig 
twenty-three  or  twenty-four  rods  a  day  where 
it  is  not  stony,  and  4ui.  for  filling  with  stub- 
ble. The  costs  of  manual  labour  was,  he 
says,  **  cutting  and  raking  an  acre  of  wheat 
stubble,  enough  for  an  acre  of  drains,  2s. ; 
digging  dght  score  rods  drains,  IZs.  4^.; 
filling  with  stubble,  is.  Sd. ;  extra  work  with 
a  common  spade,  average  one  day's  work  of 
a  man,  U  4^.    Total  19i.  4^." 

I  have  quoted  this  at  so  great  a  length  as 
it  describes  the  modem  as  well  as  the  old 
Eastem  counties  system  of  using  the  plough 
in  thorough  drainage,  a  system  which  Mr. 
Pusey  introduced  into  Oxfordshire,  together 
with  the  Essex  tools,  so  latdy  as  1842,  with 
great  advantage ;  a  drainer  could  hardly  re- 
quire his  dn£ui  closer,  one  rod  apart ;  and 
few  would  in  these  soils  vrish  or  be  able  to 
have  them  deeper  (thirty  to  thirty-six  inches;) 
and  yet  Mr.  Young's  expense  comes  to  under 
£1,  deducting  the  team  labour,  which  pro- 
bably did  not  make  the  total  exceed  SOs. 

In  the  seventh  vol.  of  the  "  Royal  Agri« 
cultural  Sodety's  Journal"  Mr.  Pusey  states 
his  experience  in  draining  a  fidd  of  eighteen 
acres,  with  inch  tiles  at  two  rods  apart,  and 
thirty-four  inches  deep ;  he  gives  it  to  dis- 
prove the  often  giyen  estimate  of  £8  an  acre, 
and  the  assertion  that  £3  is  the  least  sum  an  , 
acre  of  land  can  be  drained  at ;  Mr.  Pusey 
describes  his  system  as  follows : — "My  drains 
were  cut  out  in  the  old  method  of  cutting 
them  for  thorou^  draining,  that  is,  by  taking 
out  one  spit  m&  three  fuirows  of  a  common 
plough ;  another  spit  with  a  narrow  spade ; 
and  the  third  spit  an  extremdy  narrow  slit, 
into  which  the  inch  pipe  fits  exactiy.  The 
lumps  of  clay  are  thrown-  back,  being  ram- 
med loosely  down,  but  not  pressed  upon  the 
tile,  and  the  wages  for  the  men  for  this  work 
is  Sd,  a  pole. 

It  will  be  seen  that  the  distance  apart  oC 
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the  dnioB  i»  ezactlj  doobia  thit  of  Mr. 
Young's,  and  the  co8t,aocordingto  Mr.  Posey, 
1RM  eighty  rods  of  drainage  at  Sd,  £1 ;  cost 
of  inch  pipes,  at  10«.  a  thousand,  13#.  4td, 
Total  £i.  13i.  4<^.  an  acre.  Peih^  we 
ought  to  add  5i.  for  the  taking  out  the  first 
spit  with  the  plough,  and  carting  the  tales, 
a«id  allowing  a  trifle  for  incidentals,  we  should 
hare  the  cost  £2  an  aroe.  The  Essex  lance- 
headed  tool  was  used  for  nuking  the  bottom 
^t,  and  saved  oonaiderahle  labour. 

Mr.  Mechi  is  an  advocate  for  deeper  dcaius 
and  wider  apart.  He  thus  describes  his 
method  in  his  "  Experience  of  Draining :" — 
**  My  men,  for  a  five  Ud  drain,  only  open 
the  mrfaee  eighteen  inches  wide,  and  at  fbuc 
leet  deep  they  can  do  it  in  twelve  or  fourteen 
inches;  this  is  when  the  land  is  tolerably 
^ ;  when  very  wet  and  sticking  th^  allow 
themselves  an  inch  or  two  more,  to  prevent 
the  earth  touching  their  clothes ;  at  six  feet 
deep  they  allow  themselvestwenty-two  inches. 
As  they  are  paid  by  the  piece  they  He  very 
yaiticidar  not  to  remove  a  bit  more  earth 
than  is  absolutely  necessary.  In  strong  or 
hard  sdls,  requiring  the  frequent  use  of  the 
yieksxe,  the  workmen  require  a  rather  wider 
opening ;  but  even  so,  at  six  feet  deep,  it  is 
aeldom  necessary  to  open  two  feet  wide.  It 
must  alwi^s  be  borne  in  mind  tiut  the  pipes 
<»nnot  be  placed  by  hand  in  such  nanow 
(Irains,  the  bottom  not  being  two  inches  wide. 
The  drainers  have  a  long  stick,  with  a  piece 
of  iron  like  a  long  cockspur,  on  which  they 
place  the  pipe,  and  stan^g  astiide  on  tlie 
t4^  of  the  opening,  place  the  pipes  abuttmg 
ag^iinst  each  other  in  a  continuous  line,  giv- 
ing them  a  tap  or  two  to  set  them  firm  in 
their  places :  great  care  is  required  to  scoop 
out  all  crumbs,  leaving  the  bottom  of  tkk 
drain  smooth  with  a  sufficient  fall ;  the  bot- 
tom of  the  drain  diould  npt  be  wider,  if 
possible,  than  the  outer  diameter  of  the  pipe, 
it  is  tjiuft  kept  firmly  in  its  place.  A  common 
carpenter's  level  answers  very  well ;  but  the 
-workm^  are  generally  sure  to  give  fall 
enough  to  spare  their  labour  in  g(HngtoD  de^. 
yfe  never  plough  out  for  the  drauo^.  They 
stretch  a  garden  line,  and  so  open  their  work 
straight  and  true.  The  ordinary  spades  are 
vfA  at  all  proper,  or  calculated  for  draining 
in  tenadous  soils.  We  use  the  patent  graft- 
ing tools,  made  by  Mr.  Lynden,  of  Binning- 
'     v;  they  are  thin,  well  plated  with  steel. 


and  ring  like  a  bell,  and  will  90  eaaii^  iatp 
hard  days,  when  the  common  spa^  cou|d 
not  be  used  at  all.  The  middle  ^ita  am 
removed  by  a  yarrow  tiireeH|aart«r  spiide, 
with  a  projecting  iron  for  the  foot,  a«d,U^ 
lowest  ^[Mide  is  taken  out  by  a  long  £»uiieep- 
inch  d4;ger-like  spade,  with  two  eutting 
edges,  a  &hfxt  poiqt,  and  an  iron  rest  for  the 
foot ;  this  is  worked  edge-wise  first,  and  th» 
removes  a  considerable  thin,  but  broad  deep 
mass.  The  scoop  foUaws  for  the  oruinbii. 
The  men  can  earn  on  an  average,  12«.  aii(eek 
in  short  winter  days,  the  usual  wag^  here 
being  111. 

"  In  strong  diiys  or  brick  earths  we  pi^ 
as  Callows: — 

Per  rod  of  H  yds. 
Six  feet  deep,  averaging  about  five  f^t,  8^. 
Five  feet  „  avera^ng^bout  four  feet,  6i(^ 
Four  feet  „  averaging  about  3i  feet,  5</. 

This  iudndes  placing  ]^pes  and  filling  iuu 
The  drains  are  placed  for^  feet  apart,  and  at 
least  five  feet  d^,  where  we  can  get  qqidcly 
into  the  hill  or  nse.  The  pipes  are  twelve 
inches  long,  one  inch  bore,  and  cost  \(k.  to 
15i.  per  thousand,  according  to  tiieir  weight , 
each  pipe  weighs  from  one  pound  to  one  ami 
three-quarter  pounds." 

According  to  tJiis  r^te  the  cost  of  Mr. 
Meehi's  druna  will  be — sixty-four  rods  q£ 
drain,  forty  yards  apart,  six  feet  deip,  at 
&/.  a  rod,  £2.  2i.  Sd. ;  l^ld  wil^h  devea  hun- 
dred feet  of  til^,  at  lOs,  per  tjiousand,  XU. ; 
Total  £2.  13i.  Sd.  Five  feet  deep  at  M. 
£1.  I2f .,  with  tilos,  £2.  3#.  Four  feet  at  hd. 
£1.  6s,  8^,  with  tiles,  £1. 17*.  8^. 

These  tluree  exan^les  of  the  manner  and 
cost  of  draiumg  clays  will  be  as  good  as  a 
thousand,  aud  although  I  am  aware  tlwt  i^ 
stony  or  rod^  ^ils,  and  in  running  wads, 
the  eqtense  of  each  individual  4n4n  will  be 
muph  greater;  yet  as  from  the  porosis  of 
these  soils  the  drains  m^y  be  much  furtlkar 
i^art ;  the  total  expense  will  not  very  gr^y 
exceed  that  of  day  dniuage  per  acre.  As.Mr. 
Bham  has  not  alluded  to  the  method  of 
draining  running  sands,  I  quote  firom  Mr. 
Linton's  Prize  Essay  in  the  "Boyal  ^odei^ii 
Journal^"  vol.  vii. — All  rapid  ^Bklls  are  par- 
ticularly avoided,  or  the  drains  will  W9ft 
away  in  ^te  of  all  precaution,  espetially 
when  a  strong  run  of  water  occurs.  Where 
a  fall  of  one  to  one  hundred  cannot  bea.yaided 
it  is  necessary  to  beat  di^  into  the  botJ^un 
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of  ike  ebiy  nadir  Hha  aqlim.  All  Iom  nus 
should  be  avoided,  tlie  more  leyel  the  J^od  is 
laid  the  bettear  Ihe  drain  is  likely  to  act. 
The  tiles  and  hottiwis  shanld  he  laid  as  clope 
to  each  other  aa  poesiUe,  and  (hl  th^ao,  ahenld 
be  pkced  a  covedng  of  ^bovt  four  ii^hes  of 
the  most  tenaeuNia  soil  that  ean  be  procured. 
Clay  would  he  used,  hnt  on  aecoiuat  of  its 
being  in  krge  hard  Inn^  it  cannot  be  made 
to  bed  sufficiently,  dose  to  "kaep  out  the  sand. 
The  drains  must  be  ont  three  or  four  in«bes 
wider  at  the  bottom  tiian  the  width  of  Ihe 
tile,  so  as  to  admit  this  stnmg  soil  dfmu  1^ 
sid^  to  ^e  very  bottom.  Muah  miscbief  is 
done  by  the  sand  getting  in  at  the  bottom 
part  of  the  joinings  of  the  tiles.  Clay,  when 
sufficiently  loose  and  maUeahle  to  bed  ti^t 
and  finn,  and  leave  no  ^levioe,  is  to  be  pre- 
ferred to  any  other  material.  PlaiUo^  and 
cxoaB  stays  are  oeoasionlly  requir^  to  ke^p 
np  the  sidfis  of  the  disain,  if  cnt  in  wet  wear 
thar,  though  the  dzyaat  season  should  be 
chosen  if  pos^bla 

The  diay  or  strong  soil  b^ag  well  trodden 
down  and  worked  in  with  the  spade,  the  aand 
first  thrown  out  is  fiUed  and  firmly  beaten 
by  treading,  or  sometimes  running  a  iNFoad 
wheeled  eartupon  it.  This  is  to  prevent  the 
water  descenduig  in  that  direction  wb^n  it 
would  be  impossible  to  keep  out  the  sand. 

Av^ra^  cost  p^  acre,  about  £5.  &«.,  i.  e. 
1600  tiks,  at  2fi«.  pw  1000 ;  3Q0P  bottpms, 
»t  \l9,  p«  1000;  cuttmg,  £1.  10^.;  inci- 
dental ^penaes,  Ss — ^otaL,  £5.  ^. 

Anoth^  system  of  dn^ning  9fuik  soils, 
wjtere  the  boltom  is  spft,  and  boUs  up  as  it 
were  with  a  mi|iture  of  sand  aod^wat^,  is  to 
clay  all  the  womt  places,  or  lay  a  good  fpuu- 
dation  i^th  stimes,  and  then  in  luring  tb^ 
soles  and  tiles,  (the  soles  ought  to  be  q{ 
house  tiles,  instead  of  common,  on  a^seonpt 
of  greater  width,)  make  use  of  a  planh  about 
four  feet  hmg,  three  ixuskes  iHmk,  and  ti^ 
widtA  of  the  bottom  of  the  drain;  tbia  th^ 
man  layiugihe  tiles  staada  on,  and  is  drawn 
as  he  proceeds  by  a.  strong  lad  with  a  rope. 
The  man  thus  does  not  injure  thQ  Bottom 
of  the  drain  by  treading  on  it,  and  the  pkni^ 
lev^els  it»  and,  as  it  were,  ghees  the.  place  f^t 
the  tiles. 

-  Pipe  tiles  for  drmning  this  land  ought  to 
be  either  socketed,  (and  in  this  the  conical 
aoek^  for  whidi  there  is  a  patent  hand  tool 
]»  the  best,)  or  have  sorraled  end^,  a^  in 


Ssiith'a  patent,  or  eoUars,that  is,  short  piaaaa 
of  laiger  pipe,  ahpjat  three  meb«a  hmg,  fitting 
over  the  pip^e  mAsp  This  coUar  should  b^ 
pjlaeed  upcm  the  tile,  beifore  it  i^  put  into^ 
droln.  An  implamcait,  with  a  rod  ft  the  W 
at  a  ri^  ^ogle,  bei^g  inserted  within  the 
tile  and  eoUar,  fixes  the  tile  witbin  the  cqMi^ 
tbat  bns  be^  already  laid  in  the  drain. 

It  is  needless  to  write  fmib/^r  od.  tiMS 
m^ods  of  draining.  I  may  i^st  allude  to 
the  system  of  aesaHng  drains,  as  iutrodooQd 
by  1^.  Hutchinson,  and  the  late  Mr. 
M'A^Tthur;  it  consists  of  allowing  a  free  pas- 
sage to  the  ak  as  well  as  the  wat^,  by  which 
the  flow  to  the  letter  is  inereased,  and 
although  it  ae^ms  rather  a  fanciful  idea,  M^. 
M'Arthur  imagines  tJ^t  varietiesof  diJO^BV^t 
airs,  as  well  as  waijer,  might  tlms  be  forced 
throiug^  the  ^il,  or  eve^.  dra«^  firom  it  by 
^^fition. 

I  now  come  to.  the  mad^ines  fordi^aimi^g.; 
and  the  mo&t  original  of  these  is  the  one 
invented  by  Wc,  Paul,  formerly  of  Thoifie 
Abbotts,  Nor£DU(.  This  dnunj^r  consists  of 
fifteen  curved  scoop?,  each  about  two  feet 
long,  fixed  i^  a<  three  foot  cylinder,  whidi  ^ 
turned  by  a  chpo-  extending  to  a  windlass, 
work^  by  three  bor^^i  it  brings  up  the 
earth  &om  the  drain  to  a  d^pljh  of  firom 
three  to  five  fe^ ;  a  conple  of  veiy  largp 
mould  boarda  Are  fix<4  to  the  aides  of  the 
ma^hixie,  to  ma^e  the  first  deep  incision  into 
thegrpjo^d. 

Th^  plottgb  to  fin  the  dsain  consists  of 
cutters  ox  ^c^ps,  expajiding  outwards,  ap4 
Gon^ngto  a  point  at  the  extremity,  th^y  gra- 
dually sweep  the  so^  baipk  ipta  tb^e  drain ; 
wb^ie  the  ^bso|l  varies,  and  it  is  required  to 
place  ai^  particular  pi^on  over  the  tiles, 
an  1^lder  cutti^  portion  is  added;  this  con- 
sists of  a  wroug^-irpn  shai^  edged  h^og, 
fix^  on  a  beam,  which  may  be  raised  or 
lowered ;  it  is  let  into  the  drain  sideways 
and  then,  turned  so  that  the.  edge  scopps  out 
aeireuliar,  or  rather  oval,  portioaof  about  a 
foot  diameter.  The  u;^  of  Paul's  machine, 
aa  a  subsoiler,  it  is  unnecessary  to  enter 

Fowler's,  of  Melksham,  machine,  is  a  gi*- 
gantic  mole  pbugh,  rmming  on  four  wheels, 
drawn  by  two  horses  working  a  capstan,  to 
which  the  plough  is  atd4W!hed  by  means  of  ^ 
wire  rope  and  pulley.  The  d#p^  of  tb(^ 
molie  is  fixed  by  raisi^ag  or  lowering  it  at 
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pkasore,  by  means  of  a  screw,  and  a  ba- 
umced  level  enables  the  ploughman  to  keep 
-an  even  drain  in  spite  of  an  nndnlating  sur- 
hce.  A  rope  is  fixed  to  the  tail  of  the  mole, 
t>n  which  a  number  of  inch  tiles  are  strung, 
and  these  are  drawn  into  the  circular  opening 
made  hj  the  mole,  so  that  a  complete  drain- 
age is  effected,  and  merely  a  slight  slit  per- 
ceptible on  the  surfiice. 

Cosgreare's,  of  Ecdeston,  Cheshire,  has  a 
machine  on  quite  a  different  principle  to  both 
these,  and  which  appears  well  to  efliect  its 
intended  purpose;  it  works  on  the  principle 
t>f  the  phme,  cutting  off  narrow  strips, 
which  are  forced  from  the  machine,  in  ex- 
actly the  same  manner  as  shavings  from  a 
carpenter's  plane;  cutters  of  different  widths 
are  used  as  the  machine  gets  lower  down, 
and  small  revolving  spiked  rollers  are  em- 
ployed in  carrying  the  earth  shavings  up  the 
inclined  plane  to  the  sur&ce. 

The  new  draining  materials,  and  the  new 
machines  for  working  up  these  materials,  will 
form  the  concluding  portion  of  this  article. 

And  first,  as  to  new  materials ;  although 
the  tile  and  sole  are  not  new,  yet  the  cylin- 
•drical  forms,  and  those  resembling  the  letter 
U,  with  the  top  covered  over,  or  the  same 
letter  with  the  sides  pressed  in,  or  those  flat 
bottom  externally,  and  cylindrical  inside,  all 
these  are  new  and  improved  forms. 

Nor  is  the  use  of  peat  in  draining  new; 
but  that  of  peat  tiles  made  in  machines, 
supplying  great  pressure,  and  then  dried  in  a 
kibi,  is  novel;  these  tiles  are  made  thicker, 
and  of  larger  bore  than  day  tiles,  and  either 
of  circular  or  hexagonal  form. 

Sir  J.  Hay's  concrete  tiles  are  formed  on 
the  spot,  of  a  mixture  of  sand  and  cement, 
and  placed  when  moist  in  the  ground;  they 
at  one  time  excited  considerable  attention, 
but  have  not  been  much  spoken  of  in  late 
years. 

As  to  the  new  machines,  there  are  only 
two  principles  in  all  the  machines,  the  first 
that  of  compressing  the  clay  between  grooved 
rollers,  as  in  the  Tweedale  and  Ainslie  tile 
machine,  the  other  that  of  forcing  them 
through  apertures  of  the  shape  of  the  tile, 
either  by  means  of  a  piston  and  piston  rod, 
as  in  Clayton's,  Scragg's,  and  Whitehead's, 
or  by  the  peculiarly  idiaped  arms  of  a  pug- 
mill,  as  in  Etheridge's  and  Franklin's. 

The  first  kind,  from  the  immense  pressure 


given,  makes  a  very  superior  tile,  but  at  the 
cost  of  very  much  increased  labour. 

Etheridge's  was  the  first  pugmill  to  idiich 
tile  apertures  were  fixed  at  bottom,  and 
Franklin's  machine  is  an  improyement  on 
this;  in  this  latter,  the  upper  part  consists 
of  a  pugmill,  and  at  the  lower  portion  of 
this  pugmill  is  a  spiral,  which  forces  the 
clay  through  an  iron  screen,  and  thence 
through  the  apertures.  The  dies  for  this 
machine  may  be  worked  either  vertically  or 
horizontally.  There  is  a  small  piece  of  iron 
fixed  to  the  shaft,  and  revolving  with  it, 
called  a  wiper,  which  wipes  away  all  the 
stones  from  the  screen,  and  crushes  the  hard 
lumps  of  day.  Both  Etheridge's  and  Frank- 
lin's are  one-horse  machines. 

In  Clayton's  the  piston  rod  works  perpen- 
dicularly. The  madiine  consists  of  tvro  cir- 
cular pistons,  one  of  which  is  in  use  while 
the  other  is  filling;  the  empty  one  is  then 
swung  out  of  work,  and  the  full  one  swung 
in.  Pipes  aro  made  both  horizontally  and 
perpen^cularly ;  the  metallic  gratings,  or 
screens,  are  perforated  with  ciroular  holes, 
and  are  patented.  The  covered  rollers  on 
which  the  pipes  come  out  are  made  of  com- 
pressed wood,  so  that  the  pipes  run  out  on 
a  succession  of  grooves  nearly  of  their  own 
shape. 

Scragg's  and  Whitehead's  are  exactly  sim- 
ilar in  principle,  and  very  nearly  so  in  shi^ 
They  both  consist  of  two  square  box  pistons, 
with  the  pipe  apertures  at  opposite  ends, 
and  a  piston  rod  working  horizontally  and 
alternately  into  each,  forcing  out  the  day, 
while  one  piston  is  being  emptied,  the  other 
is  being  filled.  The  screens  for  removing 
stones  are  formed  of  longitudinal  apertures, 
the  circular  apertures  being  patented  by 
Clayton.  They  require  less  labour  than  the 
circular  ones  to  force  the  clay  through,  bat 
are  less  perfect  in  removing  every  stone. 
Another  dight  difference  is,  that  the  covos 
in  Whitehead's  are  hdd  down  by  bolts,  and 
in  Scragg's  by  a  bar  across.  Whitehead's 
has  bc^n  the  most  successful,  as  being  supe- 
rior in  size,  the  interior  of  the  box  ciffefidly 
smoothed,  to  prevent  friction,  and  being 
made  entirdy  of  iron. 

Garrett's  tile  machine  is  a  strong  and  nse- 
M  artide.  Here  the  clay  boxes  are  remo?a- 
ble,  and  of  a  D  shape ;  one  is  turned  up  and 
filled,  while  the  other  is  worked;   a  long 
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lerer  is  used  as  the  motiTe  power.  The 
machine  is  made  entirely  of  iron. 

All  these  machines,  (except  Ainslie's,  which, 
though  superior  in  work,  was  not  sufficiently 
^peedj^  h&Te  obtained  prizes  at  the  meetings 
of  the  Boyal  Agricultural  Society,  and  some  of 
them,  as  Whitehead's  and  Scragg's,  repeatedly, 

The  manufjEtcture  of  drain  ^es  is  a  busi- 
ness in  itself,  hut  yet  it  connects  itself 
with  the  fiEurm,  in  cases  where  no  tilery  is 
near,  and  where  much  draining  has  to  be  ef- 
fected. If  in  such  a  case  an  unexpensiTe, 
and  as  far  as  can  be,  a  portable  system  of 
tile  making  could  be  established,  it  would 
be  frequency  carried  out  by  the  fEirmer  him- 
self. By  portable  I  mean,  that  the  materials 
of  the  loins  and  shed  might,  when  the  farm 
and  immediate  neighbourhood  are  fully  sup- 
plied, be  remoyable  and  used  for  other  pur- 
poses. Thus  the  tile  sheds  might  be  made 
ef  hurdles,  and  the  kiln  of  day  lumps,  which 
might  afterwards  be  used  in  building  either 
sheds  or  cottages;  and  the  machine  itself, 
pugmill,  and  other  implements,  might  be  sold. 

I  shall  proceed  to  give  a  succinct  descrip- 
tion of  the  mode  in  which  such  a  farm  es- 
stablishment  might  be  set  up,  quoting  princi- 
pally from  Mr.  Hodge's  article  in  the  *'  Royal 
Society's  Journal,"  but  with  many  additions 
of  my  own. 

And  first,  as  to  the  kind  of  clay;  ■  these  Tary 
much  in  different  counties,  and  require  dif- 
ferent treatment.  Some  are  of  such  a  plastic 
nature,  and  so  free  from  stones,  that  they 
require  little  more  than  to  be  dug  in  the 
winter,  and  to  be  thrown  up  in  beds,  when 
th^  are  fit  for  the  pugmill  in  spring. 

There  are  other  clays,  such  as  those  in 
many  of  the  northern  and  midland  counties, 
which  are  not  naturally  adhesive,  but  become 
so  by  working.  They  are  generally  of  a  red 
colour,  marly,  fall  of  small  stones,  and  lie  in 
beds  from  three  to  twenty  feet  deep. 

Ih  making  these  {iles  without  proper  ma- 
chineiy  or  washing,  the  stones  are  often  left 
in  the  clay,  and  if  composed  of  lime  they  ex- 
pand in  burning,  and  thus  cause  the  tile  to 
crack  and  break.  But  for  machine  made  tOes, 
the  clay  requires  to  be  in  its  finest  and  most 
ductOe  state,  and  free  from  stones,  which 
would  impede  the  working  of  the  machine. 
Hr.  Etheridge  recommend  cmshing  rollers 
to  be  used,  but  most  makers  prefer  separat- 
ing them  by  screens  affixed  to  their  ma- 


chines. Many  days  require  neither  pug- 
ging nor  washing  when  thus  freed  from 
stones,  but  may  be  used  in  comparatively  a 
raw  state,  having  received  only  the  usual 
tempering. 

This  is  effected  by  turning  over  during  the 
winter  months,  the  stones  being  picked  out   • 
while  turning,  the  day  being  laid  in  beds  of 
not  more  thui  three  feet  thick,  watered,  and 
left  to  receive  the  winter  frx>sts.  ' 

But  for  separating  the  different  qualities 
of  day  and  the  stones,  a  washmill  is  gene-  ^ 
rally  necessary;  this  may  be  called  a  circular 
trough,  in  which  the  clay  mixed  with  water 
is  well  worked  with  harrows,  and  after  a 
time  let  ron  out  into  a  series  of  pits;  iron 
gratings  are  placed  to  intercept  the  stones 
which  are  left  behind  in  the  trough,  and  the 
toughest  day,  (the  most  suitable  for  tile  mak- 
ing,) as  consisting  of  the  finest  partides,  re- 
mains suspended  in  the  water,  and  is  carried 
with  it  to  the  greatest  distance  from  the 
washmill. 

As  to  the  machine  the  fisurmer  should  use. 
Whitehead's  single  action  machine  is  the 
most  preferable ;  it  is  of  iron,  on  wheels,  so 
as  to  be  removable,  and  with  two  men  and 
two  boys  makes  5000  inch  pipes  a  day.  Its 
construction  is  that  of  two  receivers  at  dif- 
ferent heights.  The  clay  is  placed  on  the 
upper  one,  and  is  forced  through  a  grating 
in  front  of  it ;  from  this  it  falls  into  a  lower 
recdver,  and  is  propelled  from  thence  through 
a  die,  which,  for  pipes  of  one  and  a  quarter 
inch  when  burnt,  will  contain  nine  moulds. 
The  pipes  from  the  die  are  forced  along  rol- 
lers, covered  with  a  canvas  a  foot  each  in 
length.  Five  upright  rods  of  iron,  with  a 
slit  through  the  centre  of  them,  are  attached 
to  the  rollers  at  that  part  where  they  meet 
each  other,  at  a  distance  of  a  foot  each.  A 
wire  fastened  to  the  two  ends  of  a  stick, 
curved  like  a  bow,  is  passed  by  a  boy  down 
the  slits,  and  divides  the  moulded  clay  into 
the  required  lengths.  Another  boy,  throst- 
ing  a  small  circular  rod,  termed  a  horse  or 
block,  into  the  inside  of  the  tile,  removes  it 
to  the  shed.  This  implement,  with  six 
prongs,  will  remove  six  tiles  at  once.  The 
receiver  is  replenished  while  the  tiles  are 
being  removed,  and  thus  no  time  is  lost. 

A  one-horse  pugmill  will  be  necessary  to 
mix  the  clay  properly ;  Cottam  and  Hallen« 
and  other  makers  construct  them  at  £10 
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each.  One  di^'s  w«rk  at  the  aiU,  will,  ia 
general,  sapply  the  machine  fac  more  ihm 
twodagrsi. 

I^  shedsfsrdr^fiMg.—Uhmit  nfiU  he  of  a 
temporaiy  kind,  strong  hurdles  pit^had  firm- 
ly in  tthe  groimd  in  two  pazidlel  straight 
fines,  seven  feet  apart,  will  form  the  sidea  of 
the  shed;  and  the  ro^  will  he  formed  also 
of  hurdles,  placed  end-ways,  and  tied  to- 
gether at  the  ti^,  as  well  as  to  the  npper 
dit  of  the  hnvdie,  with  ttsong  tarred  t«dne, 
SonBing  the  ridge  of  <he  roof,  eiactly  over 
the  middle  of  the  shed.  They  most  then  be 
ti^;dy  thatched  with  straw  or  heath,  and 
the  sharpness  of  the  roof  will  effiBctnally  pro- 
tect the  tiles  from  rain.  Twoofthese-sheda^ 
eadi  one  lumdrod  and  ten  feet  long,  will 
keep  one  of  the  kilns  in.fiall  work.  These 
sheds  should  have  one  end  near  the  kiln,  and 
the  other  i^ear  the  pugmiH,  tiiis  saves  la- 
bonr.  The  machine  travels  down  the  caotce 
of  the  shed,  and  the  hc^s  place  the  tiles'on 
each  side.  No  shelves  are  required,  as  the 
tiles  sooai  get  finn  enough  to  hear  the  pres- 
sure. 

Mlna, — The  form  of  the  day  kiln  is  cir^ 
cnhur,  eleven  feet  in  diameter,  and  seven  feet 
high.  It  is  wholly  hoilt  of  damp  earth  ram- 
med firmly^  together,  and  plastered  inside  and 
oat  with  loam.  !%«  earth  to  form  the  walls 
ia  dug  out  round  the  base,  leaving  a  cii^taihu: 
trench  about  four  feet  wide,  and  as  many 
de^,  into  whieh  the  fire  holes  of  the  kiln 
open.  If  wood  be  the  fuel  used  three  fire^ 
holea  will  be  sufficient ;  if  eoal,  four  will  be 
needed.  About  twelve  hundsed  oo^mion 
bricks  ass  wanted  to  build  these  fire-holee 
and  fines ;  if  coal  is  used  rather  fewer  bricks, 
but  an.- addition,  of  six  iron  bars  to  each  fiie^ 
hole. 

Theearthem  walls  are  four  feet  thick  at 
the  fioor  of  the  kiln,  are  seven  feet  high,  and 
tapering  to  the  thickness  of  two  feet  at  the 
top;  tUs  will  detenniue  the  slope  of  the 
«xtexior  face  of  the  kiln.  I'he  inade  of  the 
wall  ia  carried  up  perpendicularly,  and  the 
loam  plastering  inside  becomes,  after  the  first 
burning,  like  a  bride  wall. 

The  kiln  may  be  safdy  erected  in  Mareh, 
or  whenever  the  danger  of  injury  from  frost 
is  tsfct,  Mbex  the  summer  use  of  it,  it  mast 
he  preteeted  by  faggots  or  litter  against  the 
wat  and  frost  of  wmter. 
.   A  kiln  of  these  dim^isdons  will  contain — . 


47iOOO I    iBch]^pe» 

32,500 li 

20,000 If 

12^000 H 

But  as  the  last  size  will  hoM  tlie  sane 
number  of  inch  pipes  inside,  24,0Q0  of  both 
sizes  may  be  burnt.  In  good  weatlier  this 
Ipln  may  be  filled,  burnt,  imd  di8<^afged 
once  a  fortnight,  or  fifteen  times  in  the  sea- 
son. 
Cost  of  the  esta^blisl^ment : — 

Machine  about  ^B2^ 

Pugmill ...., 10 

Erecting  Ipin 5 

Costs  of  9beds,  ftiaW}  ^.  . . .     10 

£50 

This  last  item  poesum^  that  the  frnpsr 
ha3  hurdles  qt  his  own.  If  a  washmill  is 
required,  and  the  barrows,  hurdle,  and  horse 
for  pugmill,  are  t^en  into  consider^oo, 
about  £100  may  be  st^t^  as  the  expend, 

Chst  0  ftile&. — ^Thia  qi  course  varies;  tiie 
stronger  the  clay  th^  less  fuel  is  required  ^ 
burning;  two  tons,  five  cwt.  of  good  C9# 
are  required  to  burn  the  kiln,  w  one  t|oa- 
sand  brush  fqggQts ;  dther  of  these  cost  llr. 
Hodges,  28^.  a  ton  or  thousand;  and  the 
cost  of  maki^  sa^e  prices,  and  the  imn^bor  a 
waggon,  with  four  hoi^ses,  woqhl  car^  he 
fouu4^  as  foUoiVS : — 


Cost.  ioice. 

s,  d.  s. 

1    inch  pipe  tiles  4  9  per  1000..  J2... 8000 
U        „        ,;     6  0      „  14..,7000 

If        „        „      8  0      „  16...9000 

2f        „        „    10  0      „  2O...a5O0 

2^        „        „    12  0      „  24...^000 

Elliptical  tiles ^IgMO 


Soles.. 


loi 


All  these  t)l(^  eieeotafiaotfinl^agth  when 
biirnt. 

GUANO. — ^First  in  iipportanoeamoiygthe 
fertilizers  of  commerce,  we  mnst  nmjffnbted^y 
phice  "  Guanp/'  of  ^ch  there  an-fevaial 
kinds,  as  the  Peruvian  and  Bc^viav,  t^ 
African,  the  Auatralipn,  &o. ;  the  firatbw 
deddedly  the  post  valaahle. 

The  word  guano  is  tilie  S^iniapi  vasj^  of 
spelling  the  i?eruvian  word  hfuxm,  whN(> 
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signifies  dung.  It  con^sts  of  the  excrements 
of  see-fowl,  and  was  used  as  a  manure  in 
Peru  by  the  Aborigines,  probably  for  ages 
hefare  the  eonntry  was  visited  by  the  Spa- 
niardfl.  It  is  mentioned  by  Herrera,  in  hu 
work,  paMished  at  Madrid  in  1601.  G.  de 
la  Vega,  in  his  "  Memoriales  Reales,"  pub- 
lished tX  liebon  in  1609,  noticeB  the  accu- 
mnlation  of  guano  on  the  coast  of  Peru.  He 
says,  "  On  the  eea-coast  from  below  Arequipa, 
a3  far  as  Tampoea,  whidi  is  more  than  two 
hundred  kf^es  oi  ooast,  they  use  no  other 
ntaaiHe  than  Uuit  of  marine  birds,  which 
exirt,  both  i^reait  aiod  smaU,  on  all  the  coasts 
of  Ptorc^  and  go  in  flod&s  perfectly  incredible 
if  niH-seen.  l^iey  are  reared  on  some  unin- 
halnted  isla&ds,  ^i^iich  exist  on  that  coast, 
and  tke  manure  that  th^  leave  is  of  incon- 
cA^filiie  amdnnt.  At  a  distance  the  hills  of 
it  laMonUe  the  mounds  in  some  mowy  plain. 
In  the  time  of  the  Inea*s  there  was  so  much 
vigflABCft  in  guarding  these  lords,  tiiat  during 
the  Mttring  season  ne  person  was  allowed  to 
visit  the  islands  midet  pam  ci  death,  in 
order  that  they  might  not  be  frightened  and 
driTea  from  their  nests.  Neitiier  was  it  al- 
lowed to  kill  them  at  any  time,  either  on  or 
off  the  islands,  under  the  same  pen^y. 
^BtA  district  or  territory  also  had  a  portion 
of  these  islands  allotted  to  it,  the  penalties 
for  iiiftingement  of  whidi  were  very  severe." 
It  appears^  the  method  c€  using  guano  in 
Peru  is  to  apply  it  principally  to  potatoes 
and  ifiiedze. 

"  The  time  for  applying  gtmuo  to  the 
maize  is,  when  the  plant  is  i£out  two  feet 
high ;  then  a  sm&U  quantity  of  it  is  dashed 
round  the  pkntohthestiHaee  of  the  ground; 
a  labdiirer  mime^tiatd^  follows  with  a  spade, 
throirft  up  the  esr^  round  the  bundi  of 
stUXkB  in  the  form  of  a  mound,  with  the 
double  object  of  covering  the  guano  and 
sii^^rting  the  phot,  whidi  ifter  having  been 
vrnteved  is  apt  to  fall  wfaenl^ere  is  any  wind. 
A  tingle  hsttdiiil  is  sufficient  for  the  roots  of 
tfalree  diflbreitt  bnknelies  of  stalks.  Water 
must  be  let  on  witldn  three  days  after  the 
guano  is  applied^  otherwise  it  does  iignry  to 
iJkb  tiHft^  To  potatoes  it  is  fqppHed  after  the 
pftast  has  risen  a  few  inches  out  of  the  ground, 
in  nbottt  the  aiEune  proportion  as  is  used  for 
maize ;  but  instead  of  being  thrown  on  the 
grocfnd,  it  is  pUced  near  the  kvd  of  the 
root,  by  firal  making  small  holes.  The  ground 


must  be  irrigated  within  two  days  after, 
otherwise  the  roots  are,  if  not  destroyed,  con- 
siderably injured  by  the  guano." 

It  b  said,  in  Loudon's  Encyclopsedia  o! 
Agriculture,  1831,  that  chemical  ecperiments, 
with  guano  were  made  as  early  as  1805  in 
England,  and  its  richness  in  uric  add  proved. 

The  best  guano  is  obtained  from  the  Chin- 
cha  islands,  about  twelve  miles  from  the 
small  port  of  Pisoo ;  onto  of  these  i^ads  is 
three  miles  in  drcumferaiee,  with  a  uniform 
elevation  of  about  one  hundred  feet ;  on  thib 
the  guano  is  jpikd  up  in  a  sdid  mass,  two 
hundred  feet  in  thickness.  The  sur&ce  is 
coated  over  mik  a  thick  inerustaitkm  of  al- 
most imfe  muriate  of  ammonia,  end  when 
the  bulk  is  disturbed  the  ammonia  given  out 
is  so  strong  as  to  effect  rtspiradon,  and  cause 
an  unpleasant  sensation  in  thie  eyes. 

Ichaboe  is  a  ftheiving  rock  tthot^  a  i&ilc 
long,  and  half  a  mile  wide,  two  and  a  half 
miles  from  the  main  land  of  Afriea,  in  lati- 
tude 26<>  13'  S.,  and  longitude  14''  15'  E., 
about  four  and  a  half  days'  sail  from  the 
Cape  of  Good  Hope. 

The  guano  deposit  was  about  tiiirty-five 
or  thirty-eight  feet  deep,  onethooMbd  one 
hundred  feet  long,  and  four  hundred  feet 
wide;  it  was  misEed  with  the  bodies  of  mairfaie 
birds  and  animals.  In  the  eariy  part  of 
1848  the  first  ship  loaded  at  Ichaboe,  and 
there  have  been  as  many  as  ihret  hun^^ 
and  fifty  in  the  roAds  at  one  tiifte.  The 
result  was  that  all  the  gnaho  dqN>sit  was 
carried  away  by  the  beginning  Of  1845. 

Towards  theeloft  of  1844,  raoth^  iskhd 
(Malagos)  was  discovered  at  the  entnmce  of 
Saldanha  Bay^  said  then  to  cover  an  eEstCfut 
of  about  ei^t  miles,  and  lying  from  four  to 
e%ht  yards  tiiiek;  this  is  pfobaUy  »egge- 
rsfted. 

The  Pemviaa  guaaoft  fire  far  sUpmor  to 
the  African ;  the  latter^  from  beii^  deposited 
in  a  m(H*e  rainy  latitude,  are  dftm  wet,  and 
have  mueh  of  the  aittmaniaefll  portion  Wariied 
away,  leaving  the  phosphatic;  but  as  we  oa^ 
buy  these  latter  in  eoprolites  at  htUe  over 
£2  a  ton,  it  i»  unnecessary  to  pnrdtase  them 
at  the  high  rate  guano  sdbat. 

If  the  Peruvian  guanos  are  injured  by 
water  on  their  passage,  they  are,  on  thetirri- 
val  of  the  vessctt  at  London,  teparated  bytfae 
dock  conqnny  from  the  undamaged  put  of 
the  cargo.    Hm  wet  portions,  Aaeorditig  to 
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tlte  degrees  of  moisture,  are  subseqaeatly 
dassed  as  damaged,  doable  damaged,  and  wet; 
or  in  commerce,  as  Ds,  D  Ds,  aad  Ws,  and 
are  sold  at  public  sales  as  inferior  guano,  at 
reduced  prices. 

Messrs.  Ant.  Gibbs  and  Sons,  as  agents 
in  this  countrr  of  the  Peruvian  government, 
are  the  sole  dumnd  througb  which  the  Pe- 
ruvian gnano  finds  its  way  into  commerce. 

The  samples  which  contain  less  than  six- 
teen per  cent,  of  ammonia,  are  not  sold  by 
this  firm  as  good  gnano. 

The  ammonia,  in  genuine  uninjured  car- 
goes, will  vary  from  sixteen  to  eighteen  per 
cent. ;  and  if  any  fumer  buys  gnano  as  good 
Peruvian,  which  on  analysis  is  fonnd  to  con- 
tain less  than  sixteen  per  cent,  of  ammonia, 
he  must  have  been  defrauded  by  the  person 
with  whom  he  dealt. 

The  following  table  will  show  the  amount 
of  ammonia,  in  samples  of  these  guanos, 
taken  firom  the  same  vessel. 

Undamaged  gnano, 
{MTcent. 

Ammonia 17.85 

D.  D  D.  W. 

per  cent.   per  cent.   per  cent. 

18,75  12.22  10.25 

Chemists  take  the  per  centage  of  nitrogen 
as  the  correct  indication  of  manuring  value, 
and  by  this  test  we  shall  find  that  one  ton  of 
ordinary  Peruvian  gnano,  is  equal  to  thirty- 
three  and  a  half  tons  of  farm-yard  dung,  or 
twenty-one  of  horse  dung,  or  thirty -eight 
and  a  half  of  cow  dung,  or  twenty-two  and 
a  half  of  pig  dung ;  or  fourteen  and  a  half 
of  mixed  human  excretions. 

This  shows  how  applicable  guano  is  for 
cases  where  carriage  is  expensive. 

Guano,  Mr.  Nesbit  asserts,  unites  the  ad- 
vantages of  active  and  permanent  manures ; 
about  half  its  fertilizing  properties  are  solu- 
ble in  water,  and  promotes  quick  vegetation ; 
the  other  half  continues  long  in  the  soil,  and 
nourishes  vegetables  by  its  slow  decomposi- 
tion. 

The  soluble  phosphoric  acid,  which  it  is 
found  necessary  to  produce  artificially  from 
bones  by  sulphuric  acid,  exists  natmuUy  in 
guano.  Supposing  the  guano  to  contain 
twelve  per  cent,  phosphoric  acid,  and  seven- 
teen per  cent,  of  ammonia,  we  will  find  that 
water  dissolves  about  six  per  cent,  of  the  $rst, 
(equal  to  thirteen  per  cent,  of  phosphate  of 


lime  in  a  soluble  state,)  and  at  least  eight 
per  cent,  of  the  ammonia.  Gnano  is  thus 
adi^ted  both  for  light  soils,  where  rains,  &e. 
might  carry  away  the  soluble  matter  too  ra- 
pidly, and  for  heavy  ones  where  decomposi- 
tion proceeds  slowly,  and  easy  solution  is 
necessary. 

The  climate  of  a  district  must  also  be  eon* 
sidered  in  applying  gnano. 

In  Ireland,  Scotland,  and  the  West  (k 
England,  the  quantity  of  rain  which  falls  in 
the  year  is  probably  nearly  double  that 
which  descends  on  the  east  coast.  Hie  air 
also  is  constantly  more  humid,  and  for  this 
reason  those  parts  of  our  isles  are  well  adap- 
ted for  the  growth  of  root  and  green  crops, 
and  not  so  well  adapted  for  wheat.  Gnuio 
may  consequently,  at  any  time  of  the  year, 
be  there  used  in  larger  quantities,  without 
the  same  danger  of  burning  the  crop,  idiieb 
would  occur  in  our  Eastern  counties.  In 
these  latter  districts  the  guano  should  never 
be  applied  as  a  top-dressing  in  dry  weather, 
but  during  a  wet  or  showery  day. 

When  wheat  is  grown  in  humid  climatfs 
it  is  liable  to  lodge  before  harvest,  and  there- 
fore if  guano  is  used  it  should  be  applied 
with  caution  to  this  crop.  Two  cwt.  per  acre 
is  quite  sufficient,  one  half  at  sowing,  and 
the  other  in  the  spring. 

Prom  these  and  various  other  asoertaiied 
facts,  we  may  deduce  the  following : — 

GENEBAL  SULES  TOE  USING  6UAK0. 

1st. — ^That  gnano  is  best  applied  in  damp 
or  showery  weather. 

2nd. — ^That  mano  should  not  generally 
be  put  on  grass  land  later  than  Apnl. 

4rd. — 'A&i  when  guano  is  applied  to 
arable  land,  it  should  immediately  be  mixed 
with  the  soil,  either  by  harrowing  or  other- 
wise. 

4th.— That  when  wheat  is  sown  veiv 
early  in  the  autumn,  a  less  than  nsoil 
amount  of  guano  must  at  that  time  be  ap- 
plied, and  the  rest  in  the  spring ;  the  whe^ 
otherwise,  would  become  too  luxuriant,  and 
might  be  injured  by  subsequ^t  frosts. 

5th. — ^Ihat  guano,  and  artifidal  manures 
in  general,  should  be  put  on  the  land  oaly 
in  quantities  sufficient  for  the  particular  crop 
intended  to  be  grown,  and  not  with  tlie 
intention  of  assisting  the  succeeding  one* 
each  crop  should  be  separately  manured. 
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6t]i.  —  Th^t  guoQO,  before  application, 
should  be  mixed  with  from  two  to  four  times 
StB  weight  of  ashes,  charcoal,  salt,  or  fine  soil. 

7th.— That  guano  should,  on  no  account, 
be  allowed  to  come  in  direct  contact  with 
the  seed. 

MOPB  01  APPLYING  GUANO  TO  YABIOUS 
CBOPS. 

1.  IWmgw.-— Apply  either  by  drill,  (Gar- 
rett's, Homsby's,  &c.)  or  broad-cast.  For 
drilling,  mix  four  to  six  times  its  weight  of 
ashes,  or  well  si^;ed  mould.  Some  varieties 
of  wood  ashes  contaiA  a  considerable  quan- 
tity of  free  alkali,  and  are  not  fit  for  mixing, 
as  they  liberate  Ihe  ammonia  in  the  guano. 
This  is  shown  by  a  strong  ammoniacal  odour 
"being  perceived  on  mixing  a  shovel  full  of 
^nano  and  ashes  together. 

Powdered  charc<MJ,  either  peat  or  wood,  is 
also  cxcdlent  as  a  mixer,  as  retaining  vo- 
latile ammonia,  and  absorbing  moisture  from 
the  air. 

To  prepare  the  guano,  finely  pulverize  it 
with  a  roller  on  a  level  floor,  or  by  breaking 
the  knots  and  lumps  with  the  back  of  a 
shovel.  Spread  a  layer  of  ashes  on  the  floor, 
and  sift  a  quantity  of  guano  over  it.  Repeat 
this  process  till  sufficient  is  laid  down,  and 
then  turn  with  the  shovel  till  thoroughly 
mixed.  Again  sift,  when  it  will  be  ready 
for  use. 

It  is  best  to  use  a  manure  drill,  separate 
from  the  seed  one,  to  leave  an  inch  or  two 
of  soil  falling  between  the  manure  and  seed. 

If  the  guano  is  applied  broad-cast,  it  may 
be  mixed  with  an  equal  quantity  of  common 
salt  instead  of  ashes,  and  charcoal  may  be 
also  added.  The  salt  mixture  is  generally 
sufficiently  damp  to  fall  well  from  the  hand. 
When  this  is  not  the  case  with  other  mix- 
tures, a  little  water  must  be  added ;  harrow 
the  broad-casted  manure  in  a  drill,  the  seed 
as  usuaL 

Some  prefer  broad-casting  two-thirds  of 
manure,  and  drilling  one-third  with  the 
seed ;  they  think  the  drilled  manure  encou- 
rages quick  vegetation,  and  the  broad-cast 
suppUes  the  growing  plant  as  required. 

Quantity  of  guano,  two  to  th^  cwt.  per 
acre ;  six  cwt.  have  been  used  on  heavy  soils, 
when  no  other  manure  was  applied. 

Some  persons  prefer  applying  a  portion 
between  th«  drills,  after  the  turnips  are  up. 


and  horse-hoeing  it  in  on  light  soils ;  this- 
allows  less  chance  of  the  manure  being 
wasted  before  being  wanted.  Two  cwt. 
broad-cast  before  the  turnips  are  sown,  and 
one  cwt.  between  the  drills  afterwards,  will  be 
found  sufficient. 

Another  system  is  to  combine  superphos- 
phate of  lime  with  guano,  and  sow  two  cwt. 
guano  broad-cast,  and  drill  the  superphos- 
phate with  the  seed. 

2.  Mangold. — In  this  the  pradioe  is  very 
similar  as  for  the  turnip,  but  it  will  repay  a 
heavier  dressing,  say  four  cwt.  of  guano  and 
an  equal  quantity  of  common  salt  sown 
broad-cast  two  or  three  weeks  before  drill- 
ing the  seed,  in  addition  to  ten  or  twenty 
tons  of  farm-yard  manure.  When  no  farm- 
yard is  applied,  use  six  cwt.  of  guano.  On 
light  chfdky  soils,  near  Guildford,  a  mixture 
of  guano,  nitrate  of  soda,  and  conmion  salt, 
at  the  rate  of  two  cwt.  each  per  acre,  has 
been  found  very  efficacious  in  growing  man- 
gold wurzel. 

Two  cwt.  of  guano  and  two  of  salt  may 
be  drilled  on  the  top  of  ridges,  in  which 
farm-yard  manure  has  be^previously  plough- 
ed in  the  Scotch  manner,  so  that  the  des- 
cending roots  just  reach  the  guano  to  stim- 
ulate them,  and  then  find  lasting  food  in  the 
farm-yard  manure.  Salt  should  always  be 
applied  to  mangolds. 

3.  Wheat,  barUjf,  oats,  and  other  cereals, 
— ^If  guano  is  applied  in  lieu  of  dung,  use- 
about  one  cwt.  in  autumn,  and  one  or  two 
cwt.  in  spring.  Should  dung  manured  wheat 
look  unkindly  in  spring,  dress  with  two  owt.  of 
guano  and  four  of  salt.  Salt  strengthens  the 
straw  of  all  cereals,  and  should  be  always  ap- 
plied when  the  quality  of  land  or  forcing  ma- 
nure leads  one  to  anticipate  lodging.  For 
barley  or  oats  two  cwt.  of  guano  to  ifour  of 
salt  sown  broad-cast,  and  harrowed  in  with 
the  seed. 

4.  Potatoes,  if  ridged. — Sow  the  guano 
on  the  top  of  the  ridge  before  the  plants  i^- 
pear  out  of  the  ground,  cover  it  with  the- 
plough  and  roll.  If  the  potatoes  are  grown 
in  the  flat,  sow  broad-cast  two  or  three  weeks- 
after  the  potatoes  are  planted.  Quantity 
of  guano  three  to  six  cwt. 

Sulphate  of  soda  and  sulphate  of  mag- 
nesia have  a  great  efiect  in  preventing  the 
liability  to  disease  in  the  potato.  Ghiano  has- 
been  thought  by  many  to  increase  this  lia- 
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bili^ ;  it  wookl  be  better  to  add  a  cwt.  of 
caeh  of  these  salts  with  the  goano. 

6.  Beans,  peas,  amd  U^mminous  plants. — 
For  beans  or  peas,  two  or  three  cwt.  per 
acre,  either  broad-cast  before  sowing,  or  a 
portion  reserved  for  drilling  between  &  rows 
just  before  horse-hoeing. 

For  Tctidies,  loeeme,  and  sainfoin,  dorer, 
or  natmral  grasses,  two  or  three  cwt.  broad- 
cast in  the  beginning  of  April  on  a  dewy 
momineg,  or  during  wet  weawer.  It  is  use- 
less sowing  in  dry  weather. 

6.  Cabbage,  carrots. — Both  these  have 
beffii  greatly  benefitted  by  this  application ; 
use  firom  two  to  four  cwt.  per  acre.  The 
cabbage  is  especially  gratefd  for  frequent 
small  a^licadons  of  guano,  accompanied 
with  stirring  the  soiL 

It  is  unneeessary  to  enter  (brther  on  these 
heads ;  the  intelligent  fiumer  yrill  soon  learn 
to  vary  the  application  to  suit  the  particular 
crq),  or  his  particular  purposes ;  I  shall  only 
add,  that  a  proper  application  of  guano  yriU 
do  away  much  of  tii«  objection  to  what  are 
called  scourging  crops,  as  flax,  &c. 

In  hortieultnre,  guano,  either  as  a  powder 
or  in  a  liquid  solution,  has  been  found  almost 
invalual^;  and  to  quote  Dr.  lindley,  the 
learned  editor  of  the  Gardener's  Chromde : — 
"  If  the  experience  of  the  last  few  yeurs  has 
taught  us  one  thing  more  certainly  than 
anc^er,  it  is  the  unfMling  exoellence  of  guano 
for  every  kind  of  crop  which  requires  ma- 
nure'* 

I  add  a  diort  description  of  the  other 
Tirieties  of  guano,  and  for  analysis  of  these 
reli^  a  few  pages  badr.  These  varieties  are 
the  AngaHtios,  the  Qialian,  the  Siddanha  Bay, 
and  the  Australian. 

T!ie  Angainos  guano  is  from  the  Western 
coasts  df  Sooth  America.  It  is  the  most 
recent  deposit  of  the  birds,  collected  by  hand, 
-nith  considerable  danger  and  difficulty,  from 
the  bare  surfisces  of  the  predpitous  rocks 
which  they  frequent.  When  pure  it  is  of 
first-rate  quality,  and  having  suffered  no  de- 
conq^tion,  frequently  contains  from  twenty 
to  twenty-four  per  cent,  of  ammonia.  The 
smdlness  of  the  quantify,  however,  that  can  be 
collected,  renders  it  of  little  general  agricul- 
tural imnortanee.  l%e  Saldanha  Bay,  and 
other  varieties,  hariiag  been  di^ositedin  ndny 
climates,  have  sufoed  great  deteriomtion. 
The  valuabk  ammoniacal  salts  and  sohiMe 


phosphates  have  been  in  a  great  measure 
washed  away,  the  nitrogenous  animid  maHer 
has  been  decomposed,  and  little  remai»  but 
the  common  phosphate  of  linie.  Hie  Chifiau 
and  Bolivian  are  generally  contamiimtedwitii 
large  quantities  of  sand,  and  the  Sharp^  B^ 
(Australian)  guano  is  hardly  worth  the  car- 
riage to  this  country.  From  their  varying 
impurities  these  lower  qualities  of  guano 
should  never  be  bought  without  an  acicante 
analysis,  and  by  preserving  a  sample  in  a 
well  corked  bottle ;  and  shorild  the  cttjp  be 
a  failure,  the  manure  may  be  tedttid  afterwards 
by  those  chemists,  as  Messrs.  Wi^,  Anderson, 
Nesbitt,  &c.,  who  perform  these  tcatXy^ia  at  s 
moderate  price. 

The  adulten^ion  of  guano  with  sand,  marl, 
limestone,  day,  &c.,  after  giving  only  ihn 
flavour  of  guano,  by  a  small  per  oents^  of 
genmne,  renders  it  necesstfy  either  to  por- 
chase  only  from  men  of  estabHdted  reputa- 
tion, or  to  understsffld  the  metiiod  of  d^ 
tecting  the  adulteration  of  guano. 

To  state  these  methods  as  briei^  as  pos- 
sible : — 

Ist. — If  4  oz.  of  guano,  weighed  with 
bottle  and  wat^,  take  more  than  li  oz.  wA 
one  fonrpenny  piece  to  re-counterpoise  it,  its 
purity  is  doubtful.  If  an  aUitionid  fonr- 
peniqr  pieee  is  required,  the  guano  may  be 
considered  as  adulterated,  and  thfe  Bta^ 
should  be  immediatdy  analysed. 

"Hie  bottle  is  a  6  oz.  olie,  with  a  solid 
l^an  stopper,  it  is  filled  with  w^car,  vaA  bi- 
lanced  witii  shot,  &c.,  ih.  the  other  scale; 
4  oz.  of  tiie  water  is  then  poured  oat  and 
4  oz.  of  guano  put  in,  wM^  being  shakes, 
refilled  with  wa««r,  and  all  froth  aBowed  to 
escape,  should  wieigh  less  thi^  ai^  adriter- 
ated  samples.  In  fact,  two  tubes  of  similBr 
dimensions  will  deteet  most  adultemled  sam- 
ples ;  the  good  guano  occupying  neariy  twiee 
the  spaee  of  the  bad. 

2nd. — If  the  ash  be  coloured  in  any  war, 
and  not  of  a  pearl  white,  "die  guano  is  bad. 

Because  marl^  day,  &c.,  poasess  anadmx- 
ture  of  iron  or  other  oii^,  uid  goano  is 
quite  free  from  these.  A^i^nnmoi^raleaBd 
spirit  lamp  on^t  to  be  used  in  tiiia  test,  tad 
not  a  fire-shovel,  whidi  mi^  colonr  IheadL 

8rd. — If  the  asb  of  10  gtains  of  the  iptfao 
Weigh  more  than  8^  gtttia%  or  leito  than  S 
gruns,  the  ge&HdneiftsB  if  Hbt  aao^  it 
doubtM. 
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Becaose  mineral  substances,  as  sand  and 
day,  are  not  reduced  by  burning ;  and  a  too 
small  weight  of  ash  may  be  due  to  dampness 
or  wetness  in  guano ;  however  the  tests  are 
not  intended  to^apply  to  wet  or  moist  sam- 
)»les,  as  these  are  palpably  damaged.  Good 
Peruvian  guano  is  qmte  irj. 

4th. — ^£r  strong  vinegar  cause  a  consider- 
able effervescence,  when  mixed  with  the  sam- 
ple, the  latter  is  adulterated. 

It  shows  either  chalk  or  limestone  to  be 
present.  In  genuine  guano  merely  a  few  air 
bubbles  eacspe, 

5th. — If  the  guano  floats,  when  sprinkled 
en  a  strong  solution  of  salt  and  water,  it  is 
not  genuine. 

Good  guano  sinks,  leaving  a  very  light 
scum ;  this  test  shows  when  light  and  floc- 
culent  mixtures  are  used  to  adulterate. 

Works  on  this  subject,  to  which  the  reader 
might  be  referred  for  further  information, 
are  Johnson's  Fertilizers,  and  Nesbitt  on 
Gnano,  (to  both  of  which  I  am  considerably 
indebted  in  this  article,)  and  occasional  papers 
on  this  subject  in  the  Journals  of  the  English 
■and  Scotch  Agricultural  Societies. 

JABOVB,.— labour  of  the  farm,— Much. 
of  the  arable  fiarmer's  attention  being  en- 
grossed in  the  superintendence  and  arrange- 
ment of  the  labour,  or  working  of  his  farm, 
we  need  not  observe,  that  upon  a  knowledge 
of  the  value  and  experience  in  the  arrange- 
ment of  labour,  hinges  more  than  upon  any- 
thing else,  whether  fanning  becomes  a  pro- 
fitable or  a  losing  business.  Constant  and 
minute  attention  has  to  be  exercised,  for  not 
only  are  there  fresh  operations  daily  occur- 
ring, but  change  of  weather  also  causes  a 
chimge  of  work. 

The  labour  of  the  farm  is  divided  into 
manual  and  horse  labour. 

Manual  labour,  which  is  paid  for  in  one 
or  two  ways,  either  according  to  the  time 
the  labourer  has  been  engaged  in  it,  or  ac- 
cording to  the  work  done ;  the  former  plan 
is  called  paying  by  the  day,  the  latter  by  the 
piece.  The  usual  method  in  England  is  to 
pay  for  work  in  money,  but  occasionally  men 
having  the  charge  of  horses  and  cattle  are 
boarded  and  lodged  by  the  farmer,  and  receive 
in  addition  yearly  wages.  In  the  north,  a 
di^erent  system  is  practised;  the  labourer 
there  receives  a  great  portion  of  his  wages 


in  kind,  and  only  a  small  money  pay* 
ment. 

We  cannot  illustrate  this  in  a  more  satis- 
factory manner  than  by  giving  examples 
from  districts  where  these  different  systems 
of  labour  payment  are  in  operation.  We 
shall  take  an  economical  system  of  farmings 
practised  in  Scotland,  as  our  first  example. 
We  there  find  that  a  farm  of  two  hundred 
Scotch  acres  of  arable  land,  of  moderately 
easy  tillage,  and  cultivated  under  a  five  year's 
rotation,  of — 

1st  year — Grass,  one-third  mown,  two- 
thirds  fed  with  lean  cattle. 

2nd.  year. — Grass,  all  fed. 

3rd  year — Oats. 

4th  year — ^Turnips,  or  part  beans  and  po- 
tatoes. 

5th  year — ^Barley  or  wheat,  seeded  down 
with  white  and  red  clover,  and  rye-grass,  is 
worked  with  six  horses,  whilst  the  regular  la- 
bourers are  three  ploughmen,  a  labourer,  a 
boy,  and  a  woman.  These  are  hired  by  the 
year  or  half  year,  the  terms  being  Martin- 
mas and  Whitsunday.  The  head  plough- 
man or  foreman  receives  for  his  half-year's 
wages, — 

In  money   persixmonths  £8. 

In  kind ;  two  pecks  of  "^ 

oatmeal,  worth  1«.  %d,  ^  per  week  2s,  4d.  ■ 

per  peck j 

One  Scotch  pint,  nearly  ^ 

equal  to  two  English  f  i     ki// 

quarts  of  new  milk  I  "     "      ^'- ^*»' 

per  day,  at  2\d. ) 

And  he  also  has  lodging  found  him,  with 
fire  and  candle ;  this  is,  perhaps,  worth  1^.6^^. 
per  week,  altogether  amounting  half  yearly  to 
something  like  £15. 

The  otber  ploughmen  have  £1  less  than 
the  foreman,  for  the  half-year.  The  only' 
extra  payment  allowed  is  Gd.  or  9d.  per  man 
when  the  horses  are  away  from  home.  The 
foreman,  like  the  head  carter  in  England,  is 
chosen  for  his  capabilities  as  an  expert  work- 
man, for  the  quantity  of  work  done  by  the 
rest  of  the  men  depends  very  much  upon 
him.  He  is  the  time  keeper;  takes  the  lead 
in  the  field,  the  other  men  following  and 
doing  the  same  amount  of  work ;  he  corns 
the  horses,  and  at  seed  time  he  sows,  and  at 
harvest  builds  the  ricks,  and  under  the  farmer 
or  bailiff  he  is  the  most  important  functionary 
on  the  farm.    He  receives  the  daily  orders 

2h 
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fiom  his  master,  aid  is  responsible  for  their 
being  carried  into  effect. 

wrried  farm  serrants  are  also  engaged  by 
fttt  year ;  these  are  provided  with  a  house 
and  garden,  and  from  £10  to  £12  in  money- 
yearly,  with  three  quarts  (English  measure,) 
•f  new  milk  in  summer,  and  two  quarts  in 
winter  per  day,  and  two  pecks  of  meal  per 
week ;  also  a  cart-load  of  potatoes,  or  instead 
tiiereof,  £1  or  £1. 10*.,  and  if  there  is  no 
moss  or  turf  for  fuel,  each  labourer  has  ten 
barrels  of  coal,  worth  about  12j. 

Some  have  a  cow  kept  for  them,  either 
their  own  property  or  their  masters,  in  the 
latter  case  he  takes  the  calf.  A  reduction  of 
£2  to  £2. 10*.  is  made  from  the  amount  of 
money  wages,  and  of  course  no  milk  is  al- 
lowed if  a  cow  is  kept. 

Extra  hands  will  be  wanted  during  turnip 
sewing  and  harvest ;  feeding  the  cattle,  hedg- 
ing, and  the  jobbing  work  of  the  farm,  giv- 
ing almost  fidl  em^oy  to  the  one  man  and 
hoy  constantly  kept.  In  turnip  sovring,  a 
man  to  fill  dung,  and  a  woman  or  two  to 
spread  are  required;  the  man  is  paid  1*.  8^., 
the  women  Sd.  a  day. 

The  extra  hands  in  harvest  are,  two  men 
snd  two  women ;  liie  fanner  provides  them 
with  provisions,  and  pays  the  men  from 
£^1.15*.  to  £2  for  the  harvest.  Their  diefrcon- 
sists  of  milk  and  oat-cakes  three  times  a  day. 
Pottage  for  breakfast ;  broth,  mad*  of  barley, 
vegetables,  and  water,  with  a  little  meat 
added,  (the  meat,  however,  seldom  reaches 
the  servant's  table,)  for  inner.  The  al- 
lowance of  drink  is  very  small,  being  about 
one  pint  and  a  half  of  beer  daily. 

A  few  words  respecting  the  arrangement 
of  the  labour  will  explain  a  good  deal  of  the 
difference  that  exists  between  Scotch  and 
English  farming ;  and  first  xre  will  state  the 
most  important,  that  of  harvest.  The  crops 
of  oats,  barley,  and  wheat,  are  generally 
mown  and  tied  in  sheaves,  and  stooked. 
TFjjon  a  farm  of  the  size  and  description  to 
which  our  remarks  refer,  the  three  hired 
ploughmen  would  use  the  scythe,  and  they 
would  be  followed  by  three  women,  as  up* 
gatherers,  and  three  men  as  bandsters;  the 
latter  tie  and  stook  the  com.  A  boy  to  rake 
makes  up  the  company.  Two  English  acres 
to  each  scythe,  of  oats  or  barl^,  is  considered 
a  fair  day*s  work.  In  carting  tiie  crop,  five 
or  six  single-horse  carts  are  used,  each  at- 


tended by  a  mm.  The  fofcmaa,  wi^  a&^as- 
sistant,  boilAi  the  ricks,  not'  ar  Vfv  do  iB» 
England,  with  three  or  four  hielpers  on  eadr 
rick,  but  single  handed,  two  rieksbtHngiB* 
pr(^:re8s  at  once;  In  the  field,  two  womor 
pitch  the  sheaves,  and  the  four  meii'a&doBA 
boy  load,  drive,  and  unload  tlnir  earts'  at 
the  ricln.  The  stacks  average  ^teen  or 
sixteen  quarters- each;  and  vrith  the  shwe 
strength,  if  the  field  is  not  far  distanftj  ws.  or 
seven  stadcs  will  be  pnt  np  in  a  loBg  day's 
work,  clearing  an  av^age  bfeadtii  of<  ateai 
fifteen  acres.  However,  anotller  wwp  of 
harvesting  i8<xmung  into  repute^  tlat  o^  cat- 
ting the  crops  by  contraet;  the  prieeS'-par 
acre  for  mowing,  tjnng,  stooking^  and  rakna^ 
oats  and  barley,  is  7*.  6rf*  per  Scotch  a«re ; 
wheat  about  1*.  per  acre  mere.  Reapii^is 
paid  for  by  the  tfareave  of  two  stooks,-  cask 
of  twenty-four  sheaves,  the  ]Mriee  S^rf.  for 
catting,  and  a  i^.  estn  for  Hnding  and 
stooking.  For  oats  aad  barlqi*  id:  lesssis 
given. 

Having  thus  described  the  important  ope- 
ration of  harvesting,  we  will  more^  bkwSjr- 
allude  to  the  labonr  attending  1^  ddttrBtioa 
of  the  land.  An^  first  as  to  the  oat  crop: — 
A  compost  is  formed  of  soil  and  lime,  in 'the 
proportion  of  fifteen  tons  of  earth  to  t^Ml^ 
of  lime,  (about  two  one-horse  cart-loads,> 
hot  from  the  kiln,  and  mixed  in  with  tiie  smi 
during  the  process  of  taming.  Thi^  prepa^ 
ration  may  be  made  befere  hurvvst,  aod'i^ 
plied  to  the  lea  ground  in  Oetobepi:  lilt 
land  is  plou^ied  up  for  oats  dtiring  winter 
with  a  furrow,  five  im^ee  deep- and  dght 
inches  broad,  and  set  much  upon  the  ec^ 
In  Mkrch  the  oats-  arc  sown  broad-castt  ^ 
man,  with  a  woman  to  carry  for  him,  will 
sow  sixteen  acres  a  day,  but  heis  selddnr 
required  to  keep  on  tdl  day  upon  a  farm 
where  there  is  only  six'horses,  as  he  wotidd 
mtk^  more  work  than  the  hanrows  would 
complete;  three  d6ub3e  tines  of  the  hnrowB 
are  the  average  number  required ;  tl»  first 
in  the  direction  of  the  ploughing^  iti&  second 
across  it,  and  the  third  in  1^  simie  direetion 
as  the  first.  A  iMtir  of  horses,  with  ttatje 
harrows',  will  double  tine  ten  acres  per  day. 
A  roller  is  used  to  level  the  land  fbrthe 
scythe,  when  the  oats  showthemsdvee  above 
ground.  The  crop,  averaging  aboat  seven 
quarters,  is  mown  and  harvested  asaiready 
described. 
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Hone 

labour. 

&.     s.     d. 

0    6    0 

0    6    0 


9i 
6 


Ati  a^ci^dmaticn  to  the  cost  of  labour  will  be  as  follows.: — ^por  Sootch  acre. 

l4tx>ur» 
£.    *.    d. 

One  "^ooghing 

Loading  and  spreading. fifteen  tons  of  soil ... 

Sowing   ,...^..... 

Tluree  doable  tinea- of  harrows   

One  rolling.., ,. 

llfo¥nng,  tyingj  and  stacking 

Canying^  fifteen  acres  per  day,  with  five  one-^ 

hofse  carts,  two  wconen  forkii^*  four 

men  and  one  boy  loading,  driyii^  and 

unloading,  and  two  m^  stacking.    The 

men  taken  at  2«.  6^.,  the  w<»nai  uod 

bey  at  2tf.,  and  horses  a4  %8 , 

13istchin£  and  ro]nng  each  stack  of  fifteen  > 

quarters,  at  l«i  &/.    3 

Getting    in>  stack,  and  thrasMug  with  aV 

wat^mill i 

Marketing;  two  horses,  ^ith   a  nuin   toS 

attend  them,  will  carry  seven  quarters  f 

to  market,  and  allowing  this  to  be  a  day's  C 

journey,  the  expense  per  acre,  will  be  ...  y 


Total. 

#.  dn 

8  0 

13  6 

0  3 

2  44^, 

0  8. 

7  6 


0    15        0    10 


0    0    9  » 

0    2  10^       0    1    0 


0    9 

aao 


0    2    6        0    6*    0        08    6 


£15     6      £1     2    31 


7    9t 


Oats  being  the  grain  most  generally  grown 
in  Scotland,  we  need  not  refer  to  the  cost  of 
the  labour  of  cultivating  the  barley  and  wheat 
crops,  as  we  believe  they  may  very  easily  be 
estimated  by  the  above  data.  We  shall  there- 
fore proceed  to  consider  the  labour  attending 
the  cultivation  of  root  crops.  Upon  a  farm 
of  two  hundred  acres,  forty  acres  would 
.  annaally  come  in  for  roots.  The  oat  stubble 
is  ploughed  early  in  the  autumn,  and.  the 
land  commonly  renudns  untouched  until  the 
sQsusiikk  of  Apiril  following.  In  the  meanwhile 
the  dung  from  the  farm-yards  is  drawn  to 
the  field  in  preparation  for,  the  tm-nip  cropu 
K  bottom  of  earth,  black  or  marshy,  soil, 
cleanings  of  ditches,  &c^,  ,is  laid  in  an  oblong 
heap  of  the  required  size,  and  about  eighteen 
inches  deep.  Upon  tlds  the  dung  is  drawn 
tisually  during  the  month  of  February.  The 
pressure  given  by  the  trampling  of  the  horses, 
and  the  weight  of  the  loaded  carts,  prevents 
too  rapid  heating  and. fermentation,  and  eva- 
poration and  loss  from  exposure  to  the  w^- 
ther>  is  prevented  by  the  heap  being  covered 
over  with  soil,  left  at  the  side  for  that  pur- 
pose. If  the  dung  carting  is  delayed  until, 
a  flhoFt  time  previous  to  the  turnip  sowing 


season,  the  dung  is  not  carted  upon,  Imt 
tipped  up  loosely,  so  that  fermentation  goes 
on  rapidly,  but  care  is  always  taken  to  cover 
the  dung  heap  with  soil.  About  three  weeks 
before  it  is  used  the  heap  is  turned  and  well 
mixed  together,  so  that  when  applied  to  the 
land  the  -manure  is  in  an  active  state  of 
decomposition.  In  April  a  double  tine  of 
the  harrows,  is  giv^i  to  the  antnnm  ploughed 
land  and  a  cross  ploughing  follows;  the 
harrowing  is  then  repeated,  three  or  four 
double  tines  being  given  in  succession,  to 
bring  up  the  root  weeds,  which  are  gathered 
together,  and  carted  from  the  land. 

If  the  land  is  stiff  and  foul,  the  plong^dng 
is  again  repeated,  otherwise  the  cultivator  or 
grubber  will  answer  the  purpose  of- bringing; 
to  the  surface  the  root  weeds  that  are  covered 
in  the  soil. 

If  the  land  is  cloddy,  rollings  are  required 
at  intervals  between  the  harrovrings. 

Subsoil  ploughing  has  come  into  practice 
of  late  years;  this  is  done  in  tbie  autunm 
with  the  first  ploughing,  the  subsoiler  follow- 
ing the  plough,  and  drawn  by  thre^  horses 
alareast,  or  four  in  pairs. 

After  the  preparation  before  described,  tJw 
2h2 
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land  ihoiild  be  perfectly  dean  and  free  from 
conch  and  root  weeds,  and  in  due  time  drill- 
ing, or  ridging  as  it  is  called  in  England, 
commences.  Aboot  the  20th  of  May  is  con- 
sidered a  fSiTonrable  time  for  drilHng  Swedes, 
Jane  for  yellow  tnmips,  and  the  end  of  June 
for  white  tomips.  As  drilling  is  the  most 
important  feature  in  the  Scotdi  system  of 
growing  tnmips,  we  will  enter  more  minutely 
in  the  details  of  the  arrangement  of  the 
labour,  for  success  depends  upon  sldlfdl  ma- 
nagement, more  than  uponanyithing  else.  The 
foreman,  as  a  matter  of  course,  takes  the  lead, 
and  begins  drilling,  or  rather  forming  ridges, 
twenty-six  or  twenty-seven  inches  aput, 
with  a  double  mould-board  plough;  he  com- 
mences a  yoking  be£pre  the  dung  carts.  The 
dung  being  in  tiie  field,  two  one-horse  carts 
are  employed  with  two  men  filling,  one  man 
driving,  and  laying  out  dung  from  the  cart 
in  heops  to  spread  over  five  drills,  and  four 
women  and  one  man  to  spread  the  dung 


evenly  in  the  drills.  Hie  man  drilling  < 
the  dung  in  as  soon  as  it  is  spread. 

The  other  horseman,  with  a  pair  of  horses, 
is  rolling  and  harrowing  in  preparation  for 
the  drilling,  or  he  is  sowing  tiie  seed  from  a 
one-horse  sowing-machine,  or  if  he  is  re- 
quired, he  assists  the  foreman  who  drills. 
The  hmd  drilled  and  dunged,  is  sown  imme- 
diately  afterwards  with  the  one-horse  sowing- 
machine  just  mentioned;  this  takes  two  drills 
at  once,  and  it  is  fitted  with  rollers  to  level 
the  surface  of  the  drill,  both  before  and  after 
the  seed  is  deposited. 

A  man  with  a  double  plough  and  a  jiair  of 
active  horses,  working  ten  hours  a  day,  will 
drill  and  cover  in  the  dung  upon  two  Scotch 
acres;  however,  he  will  require  now  and 
then  a  few  hours  help  f^m  the  spare  hand, 
to  keep  out  of  the  way  of  the  dung  carts. 

We  may  therefore  calculate  the  cost  of 
the  day*s  work  as  under: — 


Foreman  drilling  

Two  horses  carting  dung,  and  one  man  driving,  &c. . . 
Two  men  filling  o&rts,  twenty  loads  to  an  acre  ... 
One  man  at  2j.,  and  four  women  at  Sd.,  spreading  > 

dung S 

Sowing,  harrowing,  and  occasionally  drilling,  one) 

man  and  two  horses  > 


Mannal 

Hone. 

labour. 

latboor. 

Total. 

*.    d. 

*.    d. 

s.    d. 

2     0 

6     0 

8     0 

2     0 

6     0 

8     0 

4     0 

— 

4     0 

4     8 



4     8 

2    0 


6    0 


8     0 


The  expense  of  dunging  and  sowing  bro  acres  with  roots...  14    8  18    0    £1  12     8 


As  soon  as  the  turnips  are  ready  for  hand- 
hoeiiig,  the  horse-hoe,  or  harrow  as  it  is  locally 
called,  is  used  between  the  drills ;  the  turnips 
are  then  singled  by  the  farmer's  own  men  and 
women,  or  they  are  let  out  by  contract  to 
single  and  hand-hoe,  at  5«.  or  5«.  6^.  per 
acre  for  twice  going  over.  The  horse-hoeing 
is  again  repeated,  and  should  the  land  be 
foul  and  stiflf,  it  is  "pared"  between  the 


drills,  t.  e.,  a  small  one-horse  plough  takes  a 
furrow  along  each  side  of  the  drill.  Some- 
times another  horse-hoeing  is  wanted  before 
the  light  furrowing  up,  with  a  double  mould- 
board  plough,  in  August  or  September,  com- 
pletes the  tillage  between  the  rows  of  turnips. 
The  following  wiU  be  the  estimated  cost 
of  the  labour  of  cultivating  turnips  per 
acre: — 


Muiual 
labour. 
s,    d. 

One  ploughing  in  autumn  2    0 

Carting  soil  and  dung  to  field,  and  preparing  ditto       6     0 
One  double  tine  harrows  in  the  spring,  reckoning ") 

ten  acres  for  a  pair  of  horses,  and  three  bar-  >    0    2^ 

rowgperday  )      » 

Carried  forward 8    2\ 


Horse 

labour. 

Total. 

*.    d. 

*.    d. 

6     0 

8     0 

12    0 

18     0 

0    7 


0    9i 


18    7    £1    6    H 
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Brought  forward 8  2i 

One  cross  plooghmg   1  9 

Three  doable  tine  luuTows 0  Vi 

One  ploughing  or  two  grubbings    1  6 

Two  rollings,  ten  acres  per  day 0  5 

Drilling,  dunging,  and  sowing    7  4 

Hand-hoeing  twice 5  6 

Three  horse-hoeings,    one  man   and  one  horse)  ^  ^ 

doing  four  acres  aday > 

One  paring,  one  man  and  horse  doing  two  acres  a  >  n  a 

% •. S 

One  furrowing  up,  one  man  and  one  horse  will  do  >  q  ^ 

four  acres  a  day  r 3 

£18  4: 


•LABOUR. 

*.      d. 

£.   s. 

d. 

18    7 

1     6 

H 

5    3 

0    7 

0 

1    9 

0    2 

4* 

4     6 

0    6 

0 

1     2 

0    1 

7 

9    0 

0  16 

4 

— 

5 

6 

2  3  0  3  9 
16  0  2  6 
0    9      0     18 


4    9    £3  13     I 


Potatoes. — ^The  preparation  of  the  land  is 
similar  as  that  for  turnips;  the  drills  are 
made  twenty-eight  inches  wide,  dung  is  spread 
in  the  furrows,  and  the  potatoes  are  planted 
upon  the  dung,  and  covered  in  by  splitting 
the  drills ;  the  surface  of  the  soil  is  loosened 
by  harrowing  as  soon  as  the  potatoes  begin 
to  show  themselves  above  ground.  The  after 
culture  is  horse-hoeing  and  hand-hoeing,  re- 
peated as  often  as  it  is  necessary,  untH  the 
crop  is  fit  for  furrowing  up  with  a  double 
mould-board  plough. 

The  crop,  when  ripe,  is  ploughed  up,  the 
potatoes  being  shaken  from  the  loose  up- 
turned soil  by  men  with  forks,  and  boys  and 
women  gather  them  together.  What  few 
potatoes  that  remain  are  brought  to  the  sur- 
fiEice  by  a  tine  or  two  of  the  harrows. 

With  the  exception  of  thrashing  the  com, 
an  operation  we  shall  now  describe,  the  other 
details  of  the  labour  upon  this  description 
of  fiirm  are  of  minor  importance  when  com- 
pared with  those  we  have  already  mentioned ; 
or,  if  of  consequence,  they  bear  so  near  a 
resemblance,  that  it  would  be  mere  repetition 
to  allude  to  them  at  further  length. 

Throihing. — Thrashing  and  the  arrange- 
ment of  the  machinery  of  the  barn,  being 
points  where  the  economy  of  Scotch  fanning 
differs  widely  from  that  of  Southern  England, 
we  shall  explain  its  details  at  some  length. 


Two  men 
One  boy... 


GETTING  IN   STACK. 


Instead  of  an  enormous  (although  a  mere 
shell)  building,  which  in  England  we  are  in 
the  habit  of  connecting  with  the  name  of 
bam,  the  bam  in  Scodand  is  a  small  two- 
storied  building,  adjoining  the  rick-yard; 
upon  the  second  floor  of  this  building  the 
thrashing  machine  is  placed,  and  the  thrashed 
straw  fiells  from  the  machine  directly  into 
a  large  straw-house,  conveniently  placed  for 
the  removal  of  the  straw  to  the  cattle-yards 
and  stable.  The  grain  falls  from  the  thrash- 
ing machine  into  a  fanner  or  blower,  which 
separates  the  chaff,  and  blows  it  into  a  small 
room  i  the  com  runs  from  the  fanner  through 
a  spout  into  the  lower  floor  of  the  bam,  or 
com  room ;  here  it  is  passed  through  a  hand 
winnowing  machine,  and  made  up  for  market. 
The  thrashing  machines  are  often  driven  by 
water  power:  steam-engines  are  also  much 
used,  and  horse  power  machines  much  less 
extensively,  than  either  of  these.  The  power 
of  the  mill  is  proportioned  to  the  size  of  the 
farm ;  as  the  most  general  size,  we  will  take  a 
six-horse  power  water  wheel,  upon  which  to 
estimate  the  expense  of  working.  This  power 
is  capable  of  threshing  thirty  quarters  of 
wheat,  or  forty  quarters  of  barley  or  oats 
daily,  the  cost  of  this  will  be  as  given  be- 
low:— 


Manual  Horse 

labour.  labour.  Total, 

tf.    d,  9,    d.  s.    d, 

4    0              —  4    0 

10              —  10 


Carried  forward.. 


5    0 


5    0 
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Branght  forward 

Two  hones    

THAXtHIlfG. 

Man  to  fSeed  mackine 

Three  women  or  boys  loosing  sheaves  and  remov-  > 

ing  ditto    3 

One  man  in  straw  bam 

One  man  in  com  room.... 

Winnowing   second  time  and  sacking,  one  man) 

and  two  women J 


X.ABOUR. 

s.    d. 

9.     d. 

s. 

d. 

5     0 

— 

5 

0 

— 

6    0 

6 

0 

2    0 

— 

2 

0 

2    0 

— 

2 

0 

2    0 



2 

0 

2    0 

— 

2 

0 

8    4 

— 

3 

4 

16    4 

6    0 

£1 

2 

4 

Thus  the  cost  of  the  kboor  of  threshing 
oats  is  «boat  ^\d,  per  quarter,  that  of  wheat 
nearly  9«f.  per  quarter.  If  Uie  cost  of  the 
repairs  of  machinery,  and  interest  on  its  first 
cost  is  added  to  the  labour,  the  total  expense 
of  threshing  may  be  ascertained  without  dif- 
ficdtty. 

Steam  power  adds  about  %d.  per  quarter 
for  oats  and  barley,  and  %d,  for  wheat;  whilst 
if  tiie  usual  price  of  Zs,  per  day  is  put  upon 
the  labour  of  horses,  the  cost  of  threishing  by 
hone  power  machines  yeiy  nearly  do!:d>les 
that  of  water  power. 

The  condition  of  the  labourer  in  the  north 
of  England  is  so  well  described  by  Mr.  Grey, 
of  DUston,  in  the  second  volume  of  the 
"English  Agricultural  Society's  Journal," 
that  iKre  shall  conclude  our  remarks  upon 
north  country  labour,  by  extracting  the  foU 
lowing  particulars  from  his  paper,  as  we  bc- 
Have  it  will  give  the  best  possible  idea  of  the 
labourers  themselves. 

"The  mtoied  servants  in  Northumberland, 
and  elsewhere  in  the  north,  are  provided  with 
cottages  and  small  gardens  on  the  farm,  rent 
free,  and  their  wages  are  so  far  paid  in  kind 
as  to  avoid  the  uecessity  of  going  to  market 
for  such  articles  as  oatmeal,  potatoes,  cheese, 
bacon,  milk,  and  so  on.  And  nothwithstand- 
ing  what  economists  say  about  money  being 
the  only^  proper  medium  of  exchange  for  la^ 
hour  as  for  other  things,  the  custom  of  pay- 
ing labourers  in  kind  works  well  both  for 
master  and  servants.  In  times  when  grain 
sells  high,  the  payment  of  the  farm  servant 
wfll  cost  his  master  more  than  the  ordinary 
rate  of  wages  at*  the  time ;  but  on  the  other 
hand  in  times  of  great  depression,  the  terms 
bMBg  the  same,  are  in  his  &vour,  because  he 
WMld  have  had  to  sell  nearly  double  the 


produce  to  enable  him  to  pay  his  labourer  in 
cash.  Married  Northumberland  farm  ser- 
vants receive  per  annum, — 

36  bushels  of  oats. 

24  „         bariey. 

12         „         peas. 
3         „        ^heat. 
3         „         rye. 

86to40„         potatoes. 

24  pounds  of  wool. 
"He  has  also  a  cow^s  keep,  acottage  and 
garden  free,  and  the  hauling  of  all  his  coals ; 
and  lastly,  he  has  £4  in  money.  Altogether, 
at  the  prices  prevailing  when  'Mr.  •  Grey's 
paper  was  written,  these  amount  to  about 
£36  in  the  year.  Besides  his  own  iabour, 
he  is  bound  to  supply  a  woman  servant  when 
tiie  fanner  requires  one,  as  at  harvest  time 
and  tumiji  hoeing,  receiving  as  her  wages  1*. 
per  day  at  harvest,  and  lOe/.  a  day  at  t>ther 
times.  The  other  females  of  his  fsmily  re- 
ceive \s.  a  day  generally,  and'  2«.  6^.  a  day  at 
harvest  time.  The  grain  given  to  the  servant 
is  always  to  be  of  the  bebt  the  farm  produces, 
and  one-fourth  part  of  the  quantities  stipu- 
lated for  arc  paid  in  advance  at  the  b^cinning 
of  each  quarter.  It  is  sent  by  the  farmer  to 
the  neighbouring  mOls ;  and  thus  the  inter- 
mediate profits  of  retaQ  dealers,  meal  sdlers, 
and  bakers,  are  saved  to  the  consumer,  and 
the  com  that  would  cost  the  fSurmcr  £16  to 
pay  his  servants,  is  more  valuable  to' the 
latter  than  £20paid  in  money  wages  would 
be,  to  be  spent  in  stones  of  flower,  or  quartern 
loaves  at  the  end  of  every  week." 

In  proof  that  this  system  works  well, 
Mr.  Grey  gives  a  list  of  thirteen  men  work- 
ing  upon  a  farm  in  Northumberlaiid,' whose 
term  of  services  vary  frtmi  thirty  years  down- 
wards ;  and  he  also  says,  that  although  these 
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men  receive  only  the  small  money  payment 
of  £4  per  annum,  they  left  in  the  hands  of 
their  master  the  sum  of  £l0b.i6s.Sd.  at 
their  last  quarterly  pay  day,  having  no  im- 
mediate use  for  the  money.  However,  many 
faoiilies  do  not  need  all  the  stores  they  re- 
«eive,  and  the  former  will  always  give  them 
UBurket  value  for  what  they  do  not  need. 

"*'Look  into  one  of  our  north  country  cot- 
'tages^of  a  winter^s  evening/'  says  Mr.  Grey, 
''and  you  will  probably  see  assemUed  the 
family  group  round  the  cheerful  fire ;  the  fe- 
males knitting  or  spinning ;  the  father,  per- 
haps, making  or  mending  shoes,  an  art  which 
almost  all  acquire,  and  one  of  the  younger 
ones  reading  for  the  amosemfflut  of  the  whole 
circle;  and  contrast  this  with  the  condition 
of  young  men  employed  as  farm  servants  in 
one  of  the  southern  counties,  who,  being  paid 
Aboard  wages,  club  together  to  have  tl^ 
comfortless  meal  cooked  in  a  neighbouring 
■cottage,  with  no  hoase  to  call  their  home ; 
left  to  sleep  in  an  out-house,  or  a  hay  loft ; 
subject  to  the  contamination  of  idle  com- 
panions; with  no  parent's  eye- to  watch  their 
mictions,  and  no  parent's  voice  to  warn  them 
of  their  errors,  and  say  which  situation  is 
best  calculated  to  promote  domestic  comfort, 
family  affection,  and  moral  rectitude." 

We  cannot,  however,  solely  attribute  these 
favourable  results  to  the  method  of  paying 
in  kind;  theyare  due  in  a  great  measure,  to  the 
better  education  of  the  north  country  labourer ; 


there  the  results  of  the  attainment  of  prac- 
tical information  are  well  understood;  and,  as 
stated  at  a  meeting  of  one  of  our  local  far- 
mers' dubs,  the  Scotch  ploughmen,  as  a  class, 
are  as  capable  of  cultivating  the  soil  of  Scot- 
land as  the  farmers  themselves;  a  state- 
ment authenticated  by  the  great  demand 
that  exists  amongst  English  land  owners  for 
Scotch  ploughmen,  gardeners,  and  bailiffs. 
Many  of  tiiese  eaise  tiiemselves  to  situations 
of  gveat  trust,  from  the  lowest  grade  of  life. 

We  shall  now  give  the  details  of  .the  labour 
upon  a  heavy  laud  farm  (iu  Suffolk,)  of  four- 
hundred  acres,  three-hundred  and  sixty  of 
which  Mie  arable,  and  forty  acres  pasture. 

The  rent,  tithe,  and  rates,  about  £Ll2s. 
per  acre,  and  cultivated  upon  the  four  course 
rotation  of — 

1.  FaUow,  eitherdean  fallow,  tares,  beet» 
or  turnips. 

2.  Barley. 

3.  Half  dover,  half  beans,  alternately. 

4.  Wheat. 

Aitd  stocked  wi^  tiiree-hundred  sheep,  four 
cows,  and  twenty  fatting  beasts.  Employ- 
ment would  be  found  for  sixteen  labourers; 
eight  boys,  varying  trGmAd.  to  Is,  eadi  fer 
day;  eight  women  for  tluree  months;  and 
fourteen  cart-horses. 

Taking  day  wages  at  9s.  to  10^.  6^.  per 
week,  and  rather  more. thaa double  that  sum 
during  harvest,  we  may  estimate  the  labour 
of  the  farm  4ia  follaws,  at  per  a/ate; — 


Jfaaiul  labour. 

Hoots — pbepakatiom  op  makuke.       .  s.  d.   £. 

ruling  twenty  two-horse  cart  lor>'  of  dung  from  yards 1    6 

Cai-ting  the  same  to  heap 1     6 

Turning  dung  (once)     , 1     0 

lulling  it  a  second  time,  when  it  wiU  be  reduced  to  fifteen  loads  1    2 

Unloading  on  the  land < 0  10 

g,  with  lad  to  part  it  well  1 


s,  rf. 


T  lUJlGES. 

Haulming  (wheat  stubble)  and. carting..... 2 

•Four  ploughings,  marking  out  on  ridge,  and  onerove  or  strike  11 

"Two  harrowings,  and  two  rolls     0 

Planting  mangel   , 1 

Hodng  and  smgHng  out,  indoding. furrow  skimming <«.  12 


0   .7    ^ 


1    8  10 


HABYEflrriNO  CBOPS  OP  BBBT  Of '  ABOUT  TIPKBBK  TOMS. 

Pulling,  by  woBMin   4  6 

Filling,  principally  by  ditto , * 2  6 

Caniod  forward...  7  0£1  16   4) 


Digitized  by  VjOOQ IC 


LABOUR.  [      472      ]  LABOUR. 

*.  d,    £.   i.    d. 

Brought  forward    7  0    1  IG    0 

Carting,  2*.— Laying-up,  2# 4  0 

Procuring  haulm  or  straw,  and  hiying  on     1  0 

Coverinir  with  earth,  &c 1  6 

^  0  13    & 


Per  acre £2    9    ft 


the  pullmg  more.    The  cultivation  is  gene- 
rally two  rows  on  the  yard  ridge. 


The  cultivation  of  turnips  and  Swedes 
would  be  about  the  same  expense  as  that 
for  mangold  wurzel,  the  hoeing  rather  less. 
Babe  fallows. 

Haulming  the  stubble,  and  carting 2  6 

Pive  ploughings.  and  one  rove  or  strike   11  0 

Rolling  and  luuTOwing  1  0 

Water  furrowing,  and  digging  comers,  &c 0  6 

*^   ^                                  Peracre  0  15     0 

TiLLAOB. — ^BASLET  AFTER  BARE  TALLOWS.  

Scarifying,  harrowing,  drilling,  and  rolling  1  6 

Water  furrowing,  cleaning  out  furrows,  &c 0  4 

Weeding 1  6 

Cutting,  carting,  and  stacking  11  0 

Thatching,  Is,  2d. — ^Thrashing,  9«.  6d,,  being  more  straw  than 

after  roots  10  8 

Peracre £1     5     0 

Barley  ajter  roots.  

Two  ploughings 4  0 

Scarifying,  harrowing,  drilling,  and  rolling  1  6 

Water  fiurowing,  &c.,  three  times    1  0 

Weeding 1  6 


Cutting,  carting,  and  stacking  10    0 

Thatching,  lOrf. — ^Threshing,  8*.;  being  less  straw  than  after 

bare  fellows    8  10 


0    8     0 


0     18  10 

Peracre £1    6  10 

Clovers. — ped.  /"  

Sowing,  harrowing,  and  weeding Per  acre 0    16 

Hat. — Sowing,  harrowing,  weeding,  and  stone  picking 2    0 

Mowing,  2f.  3rf. — Making  and  stacMug,  4*.  Qd.  6     9 

Pulling  stack,  6rf.— Thatching,  1* 1     6 

Peracre...  0  10     3 

Clover. — seed.  

Sowing,  harrowing,  weeding,  and  stone  picking 2    6 

Mowing,  making,  and  staclong 7     0 

Thatching,  1*. — Getting  into  bams,  U.  6<^. 2    6 

Cobbing,  and  drawing  four  bushels  per  acre,  6* 24    0 

Peracre^..  1  16    0 


The  average  expenses  on  the  clover  will  not 
exceed  10*.  per  acre,  as  the  quantity  of  seed 
grown  is  small;  sometimes  manure  is  applied 


in  the  winter,  but  this  cannot  often  be  spared 
when  manure  is  used  for  the  bean  crop. 
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I.  S,  d. 

One  ploughing,  (short  days)  » 2  6 

Fonr  harrowings 0  6 

Dibbling,  3*.  6d.,  or  drilling,  Sd.;  say 2  1 

Water  farrowing,  and  bird  scaring    2  6 

Three  hoeings,  10».  6rf,— -Weeding,  1*.  6af. 12  0 


Cutting,  5#.  6<f.— Carting,  stacking,  &c.  4*.  6^. 10    0 

Thatching,!*. — Threshing,  4* 5     0 


£.    s.  d. 


0  19     7 


0  15     0 


Per  Acre...  £1  14    7 


system  of  husbandry  it  is,  where  it  is  well 
carried  out. 

On  good  mixed  soil  land,  the  beans  and 
peas  are  often  heavily  manured,  and  not  the 
wheat ;  on  heavy  land,  to  which  we  are  now 
alluding,  the  bean  crop  is  oftener  not  manured 
at  all,  but  all  the  dung  is  reserved  for  wheat. 


If  the  beans  get  but  two  hoeings,  the 
scarifier  and  harrows  would  mostly  have  to 
sncceed  the  bean  crop,  previously  to  plough- 
ing for  the  wheat  crop.  Sometimes  two 
ploughings  are  given.  In  some  cases  half 
a  coat  of  manure  is  given  for  the  beans,  and 
half  a  coat  for  the  wheat;  and  a  very  good 
Wheat. 

Manuring  the  land,  where  the  whole  is  reserved  for  this  crop,")  *. 
will  exceed  the  expenses  on  the  root  crops,  as  the  carting  {  « 
wiU  be  greater,  the  practice  being  to  grow  the  roots  as  near  I 

home  as  possible   J  — 

One  ploughing,  2*.  6rf. — ^Four  harrowings,  M.     3 

Dibbling  at  7*.,  on  about  one-fifth  of  occupation;  drilling 

four-fifths  at  9fl?.  per  acre,  average   2 

Wetting  wheat,  water  farrows,  bird  scaring,  striking  farrows, 
digging  comers,  &c 


d,  £. 


d. 


2    6 


Hoeing,  3*.--Weeding,  6rf.   8    6 


Harvest,  catting,  carting,  and  stacking 
Thatching,  1*. — ^Threshmg,  11* 


0     8    4 


0    7    G 
0    3    C 


12 
12 

6 
0 

1 

4    6 

£2 

3  10 

It  is  a  rule,  in  some  measure,  subject  of 
coarse  to  certain  contingencies,  that  whatever 
may  be  the  price  per  week  for  labour  pre- 
ceding the  harvest,  to  pay  about  that  price  per 


acre  for  cutting  an  average  crop  of  wheat, 
when  done  by  those  called  acre  men.  When 
the  wheat  is  cut  so  low  as  to  require  no  hauhn- 
ing,  from  2*.  to  3*.  per  acre  more  is  paid. 


Meadow  and  pastube  land.  a,   d,  £.   s. 

Hay  mowing 2    6 

Making  hay,  %s.  6d, — Carting,  2s. — ^Thatching  and  pulling 

stacks,  1^. — ^Weeding,  1^ 7 


Fed. — ^Weeding per  acre     1 

Calcclating  that  half  the  pasture  is  fed 
and  half  mown,  the  aveiiige  labour  on  the 
pasture  land  is  5^.  Qd. 

The  price  paid  for  mowing  grass  is  gcne- 


0  10    0 


rally  about  one  day's  wages  and  a  half  per 
acre,  with  or  without  beer,  as  the  crop  may 
be  heavy  or  light. 
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The  average  crops  upon  this  kind  of  land 
we  estimate  at — 

Wheat    32  bushels  per  acre. 

Barley    40 

Beans 28 

Beet  16  tons 

Turnips 10tol2tons 

Clover  hay...     1  ton. 

Seed  4  bushels 

Meadow  hay     1  ton 

The  average  expenditure  for  labonr  on  the 
amble  land  of  this  fum,  as  stated  above, 
works  out  as  nearly  as  possible  to  ZOs,  per 
acre;  and  it  would  be  about  the  tame,  whe^er 
peas  or  tares  were  grown  instead  of  beans, 
or  oats  in  lien  of  barky ;  bat  in  addition  to 
these  expenses,  there  jore  others  to  be  taken 
iata  aecoont,  dzaining,  or  land  ditdiing  as  it 
called  mSoifolk;  this  falls  heavily  upon  the 
teoABt,  and  entaik  an  extra  charge  of  3«.  per 
acre  annually  upon  the  land  when  the  work 
ia  executed  by  him ;  but  it  is  to  be  hoped  that 
landlords  now  perceive  the  fallacy  of  charg- 
ing the  tenant  with  such,  manifestly  a  per- 
manent improvement  of  wet  lands.  We  have 
omitted  the  cost  of  getting  in  staoks,  chaff 
cutting,  stockman,  hedging  and  ditching,  mole 
and  rat  catching,  shepherd,  and  other  little 
matters,  which  will  increase  the  expenditure 
about  4iS.  per  acre,  making  it  B4r.  on  arable 
hmd.  A  rent  and  half  is  very  generally  es- 
timated as  the  cost  of  labour  upon  arable 
land  in  the  eastern  part  of  England. 

Threihing  com. — In  the  above  estimates, 
•all  the  threshing  is  calculated  as  done  by  the 
^1 ;  it  is  found  in  that  district  that  oats  and 
Twirley  cost  at  all  times  more  by  machine 
than  by  manual  labour;  and  it  is  a  very 
general  opinion  that  wheat  is  the  only  grain 
•  that  it  is  profitable  to  thresh*  with  the  port- 
jible  horse-power  threshing  machine,  the  -one 
usually  emplQyed. 

Harvest  wages  are  returned  at  10*.  per 
jiere,  or  £5  for  each  man's  harvest,  this  in- 
«lndes  everyi^ng,  except  drivers  from  the 
field  to  the  bam  and  stock-yard,  f .  e.  catting, 
shocking,  turning,  raking,  stacking,  and,  in 
fact,  any  other  process  the  crop  may  have- to 
undergo  ftom  the  time  of  its  being  cut  till 
the  completicni  of  the  rifck. 

Having  thus  described  in  detail  the  la- 
bour operations,  we  shall  proceed  to  con- 
sider the  method  of  paying  the  farm  la- 
bourer, which  is  either  by  the  day  or  by  the 


piece;  by  the  first,  the  labourer  reoeivies* 
certain  sum,  or  its  equivalent  in  khtd,  as  in 
Scotland,  for  his  day's  work;  'by  the  ktter 
he  k  paidaocerding  to  the  qoaatity  of  woric 
done. 

Hkik  loork. — A  system  of  ptq^ingifor  woik 
by  measurement  is  applicable  to  almost  every 
kLod  of  agricnlUnal  labour,  and  indeed,  vitii 
tiie  exception  of  pknghmen,  cattle  men,  and 
shepherds,  every  man  employed  by  the  farmer, 
may  receive  payment  for  the  quantity  of  work 
he  turns  out.  It  must  be  evident,  that  by 
piece  work,  it  is  the  labourer's  interest  to  do 
as  much,  by  daywork  as  little,  «s  possible; 
the  fiirmer,  in  the  first  place,  lias  to  see  that 
Uie  men  do  not  do  too  mndi  work  .to  du  it 
well ;  in  the  last,  that  th§y  do  a  £sdr  day'« 
work.  The  labourer  at  piece  work  earns 
more  money  than  the  day  labourer,  but  he 
works. proportionably. harder.  It  may-also 
be  observed,  that  work  requiring  more  skill, 
or  that  is  more  nrgent  in  its  nature,  is  gene- 
rally paid  for  as  piece  wotk.  ^e  price  paid 
for  it  varies  aecording  to  the  price  of  day 
work  in  the  neighbourhood ;  the  earnings  of 
the  labourer  by  piece  being  .generally  from 
a  quarter  to  one-third  more  then  the  day 
labourer.  Piece  work  holds  out  to  the  la- 
bourer an  increase  of  wages  as  a  reward  for 
his  skiU  and  exertion,  and  as  he  knows  tiiat 
all  depends  npcm  his  own  diHgence  and.per- 
severance,  he  becomes  more  interested  in  his 
employment  than  the  day  labourer.  He  is 
also  more  independent  in  his  character,  which 
arises  from. the' knowledge  that  so  k>ng  as  he 
performs^  iiis  work  to  thensatisfiiction  of  his 
master,  he  is  not  under  that  control  to  which 
the  day  labourer  is  always  subject.  But 
though  the  labourer  by  task  yrill  not  require 
the  eye  of  his  employer  to  stimulate  him  to 
industry,  he  most  not  be  allowed  to^nse  the 
confidence  placed  in'  his  honesty  by  slightiBg 
or  hurrying  ovei^Jiis  work.  Uvular  taabnen 
are,  however,  much  less  Kkely  to  be  oardess 
than  day  laboarets  otfly  oasaaUy^set'  to-w«tk 
by  the  piece;  to  prevefttdeceptira,  as  well 
asain»an»«f^4U)qumng»«n'»tuiiate  know- 
lodge  of  the- vatee  ti  hdiDur,  ^  keeping  ci 
correct  accounts  is  absolutely  necessary ;  this 
is  nsnally  done  by  means  ofmkbovr/JMr- 
nal,  in  which  the  employment  of  the  iB«n  is 
entered  every  d^y,  and  Uie  amount  of  moiiQr 
advanced  at  the  time  of  payment.  9y  keep- 
mg  this  joomal*  the  snm  «Anied,per  day  % 
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tk&  kboorer  may  be  easily  aBc^ijined,  and 
£oir, price  be  adjiuted.  Another  plan  will  be 
to  take^the  .^GUHitity  of  work  done  by  a  day 
labourer  in  «  eertain  number  of  days,  during 
whiohlie  has  been  atricUy  anperiatended  by 
the  fanner,  and  from  this  caloalate  the  price 
to  be  paid  by  task  work.  However,  prices 
will  vary  with  circnmatances,  «nd  we  must 
be.c^Bidedl^  the  nature  of  the -soil  in  some 
gpc— tions,  and  in  others  by  the. bulk  of  the 
er«p ;  work  «u  which  the  spade  or  shovel  is 
seed,  sHoh  as  ^hraiBiBg,>  ditching,  filling  soil 
into-oarts,  trenehing,  and  digging,  the  nature 
of  the  a«&l  will  effect  the  quantity  of  labour ; 
iBOwing,  reaping,  and  ail  harvest  operations, 
iwbefther  with  com,  hay,  or  roots,  will  depend 
in '  a  -gnat  measure  upon  the  .balk  of  the 
'ONifp.  As  a  genendndeywhioh  should  seldom 
be  departed  &om,  a  bargain  for  the  per- 
igrauatoe  of  any  deaeziption  of  work  should 
beR-made  previously  to,  or  very  shortly  after, 
ooniBieneing  upon  it;  if  the. men  are  unac- 
4siiatomed  to  the  work,  a  few  days'  trial  will 
be  'aaply  nfficieni.  Unfortunately,  there 
ate  some  farmers  who*8^om  make  a  baig«in 
wutil-the  job  is-  completed,' they  then  pay  at 
tbe  rate  that  will  amount  to  tiie  day  wages 
ttMuUiy  paid.  The  Isnner  loseS' considerably 
hy  tl^,  «s  the.  labourer  wooas  leamathat  the 
reward,  of  industry  is  a  lew-priced .  job,  that 
of  lasuMss  a  oompavativdy  lugh  one. 

AjMOV^the^ui^tages  of  tusk  work  to  the 
iaboarer  arc — 

1.  Theoecarional  eno^loyment  of  his  urife 
aftd  ^liUren,  who,  in  some  eases,  render  ma- 
tenal^aaaistanee,  imdadd  eonaderabjyto  the 
eam^iga  of  the  married  labourer. 

.  2.  >It  gives  the  labourer  habits  of  exertion, 
for  be  '&id&  his  earnings  depend  entirely 
iSt^ponf  the  diligence  which  he  exercises. 

3.  It  stinmlates  the  labourer  ta  learn  the 
beat  and  ^ckest  way  of  doing  his  work,  for 
be  weU  knows  that  he  is  eertem  of  employ- 
xuent  at  a  good  price,  if  he  is  able  to  perform 
bi»  w«ik  in  a  si^rior  manner ;  the  quick  des- 
psteh  of  labour  adding  much  to  his  earnings. 

^.  The  wa^ges  of  an  industrious  task  la< 
boivrer^will  amoimt  to  more  than  the  earn- 
Bigg  of  the  day  labourer,  and  therefore  he 
will  live  more  comfortably,  and  having  better 
food,  he  will  be  stronger,  and  be  able  to  do 
jmore  work. 

5.  He  becomes  more  re^eetable  and  in- 
dependent in  his  character. 


The  advantages  of  tad&work  to  the  i 
are  as  follows : — 

1.  The  quick  despatch  of  labour ;  in  hay 
and  com  harvests,  as  well  as  in  hoeing  root 
crops,  it  is  often  of  the  utmost  importance 
to  have  the  work  performed  as  quick  as  pos- 
sible. 

2.  A  greater  quantity  of  work  may  he 
done  for  a  given  sum  of  money. 

3.  Task  men  do  not  require  so  much  look- 
ing-after  as  men  engaged  by  the  day. 

4.  The  farmer  may  emptoy  his  steady  and 
skilful  labourers  by  the  piece,  and  t^  by 
giving  preference  to  good  labourers,  he  makes 
them  examples  for  the  others  to  follow.  In. 
most  kinds  of  task  labour,  I  would  not  advise 
the  aufdoyment  of  many  labourers  in  <me 
oempauy,  although  at  certain  times,  such  as 
during  hay  and  com  harvests,  sowing  turnips 
on  tin  drill  system,  <  dibbling  wheat,  and 
harvesting  root  crops,  and  in  some  lother 
operations,  a  combination  of  fbree  is  abso- 
lutely necessary.  The  objection  to  .groat 
numbers  being  together  is,  that  there  mi^ 
be  some  men  <of  loose  habits;  who  will  iBdneo 
the  others  to  spend  a  good  portion  of  their 
earnings '  in  dri^ ;  when  thu  is  carried  to 
any  extent,  the  men  beeom&  democalized,  .and 
tiie  work  issUghted,  nidess  under  very  aetive 
•uperinteadenoe. 

An  instoneeof  the  bad  effects  produced  on 
the  moral  conduct  of  the  kbourers  tiien- 
sdves,  by  the  promiscuous  employment  of 
great  numbers  of  both  sexes,  we  may  mention 
the  gang  system  of  Norfolk  and  SttiTolkj^aBd 
whidi  is  a  great  source  of  vice  and  demora- 
Msotion  amongst  the  younger  members  of 
the  labouring  class. 

A  man  eaUed  the  ganger,  or  undertaker, 
agrees  with  the  farmer  for  certain  work;  ge- 
nerally hoeing  wheat  and  turnips,  harvesting, 
and  storing  away  root  crops,  dibbling  wheat, 
or  any  light  work  in  wkaeh.  women  or  chil 
dren  are  employed.  The  undertaker  havir 
made  a  bargain  with  the  farmer,  gets  toge 
ther  an  assemblage  of  labourers  from  tho 
neighbouring  towns  and  villages,  without 
much  reference  to  their  character;  these  have 
oftoi  to  walk  several  miles  to  their  work,  and 
if  by  chance  some  are  respeetable,  tiiey  are 
soon  corrupted  by  the  influence  of  bad  com- 
panions; Iheir  wages  are  uncertain,  for  so 
soon  as  the  weather  becomes  uaiavottrable,  or 
the  job  is  ended,  they  ore  thrown  out  of  em- 
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ploy.  To  take  the  place  of  the  gang,  I  wonld 
either  have  a  steady  man  paid  a  shilling  or 
two  a  week  extra,  to  superintend  the  chilcLren, 
or  put  out  light  work  to  men  with  large 
fanulies,  who  would  then  have  an  opportu- 
nity of  overlooking  the  hehavionr  o(  their 
own  children,  and  also  be  making  the  most 
of  their  khour. 

We  must  confess,  however,  the  gang 
system  is  not  without  its  advantages;  the 
farmer  gets  his  work  done  well  and  quickly ; 
but  on  the  other  hand  it  introduces  a  middle- 
man between  the  farmer  and  the  labourer, 
who,  like  the  middle-man  on  the  Irish  estates, 
eats  up  all  the  profits. 

Some  farmers  in  the  midland  and  southern 
counties  adopt  a  system  quite  opposite  to  the 
gang;  a  sepfurote  piece  of  work  is  allotted  to 
each  labourer.  As  each  man's  work  has  to  be 
measured,  and  his  earnings  calculated,  there  is 
certainly  a  little  more  trouble  to  the  em- 

eoyer,  but  this  is  more  than  counterbalanced 
r  the  conmiand  possessed  over  the  labourers, 
from  the  work  of  each  man  being  brought 
directly  under  the  eye  of  his  master.  It  is 
also  better  for  the  labourer;  he  is  paid  for 
work  actually  done  by  himself;  and  as  some 
men  have  the  power  and  the  will  to  do  more 
than  •tbers,  they  are  recompensed  in  propor- 
tion to  what  they  do.  "When  a  company  of 
men,  of  unequal  strength  and  skill,  are  em- 
ployed together,  some  are  obliged  to  slight 
their  work,  in  order  to  perform  their  part ; 
but  this  is  not  the  ease  with  the  man  who 
works  by  himself.  On  the  other  hand  it 
may  be  alleged,  that  men  labouring  in  com- 
pany will  be  induced  by  competition  to  get 
over  the  work  as  quickly  as  possible,  but 
they  will  also  be  induced  to  lose  time  in 
idle  conversation,  and  to  spend  their  money 
in  drink,  in  which  all  are  obliged  to  share, 
whether  they  are  inclined  or  not.  A  company 
of  day  labourers,  with  a  good  leader,  will  do 
more  than  the  same  men  employed  singly ; 
but  with  piece  workers  it  is  different,  they  do 
not  require  the  spur  to  keep  them  at  work, 
so  much  as  seeing  that  they  do  not  work  too 
fast  to  do  it  well.  For  further  details  upon 
the  subject  of  farm  labour,  reference  may  be 
made  to  the  article  Labour  in  Mr.  Morton's 
"Cyclopaedia  of  Agriculture,"  and  to  Mr. 
Hugh  Raynbird's  "  Essay  upon  Task  Work," 
in  the  "  Journal  of  the  Royal  Agricultural 
Society." 


LINSEED  COMPOUNPS,  and  othe* 
Aethticial  Food  foe  Stock. — ^A  cheap  and 
fattening  compound  for  the  purpose  of  feed- 
ing cattle  is  now  appreciated  by  every  fiff- 
mer ;  and  when  we  consider  the  immense 
sums  which  are  yearly  expended  by  the  far- 
mers of  Great  Britain  in  the  pnrchf^  of  arti- 
ficial food,  it  becomes  a  matter  of  great 
importance  that  the  cheapest  material  should 
be  used  in  the  production  of  beef  and  muttoiL 

However,  we  do  not  advocate  the  use  of 
compound,  to  the  disuse  of  oil-cake,  or  of 
any  other  article;  but  we  do  advocate  the 
use  of  substances,  whether  of  home  or 
foreign  growth,  which  wiU  produce  the  great- 
est amount  of  marketable  produce  at  the 
least  expense.  It  must  be  wrong  to  place  the 
chief  dependence  on  one  article;  a  greater 
demand  than  usual,  or  some  otW  circam- 
stance,  may  at  any  time  cause  a  rise  in  the 
market,  which  at  once  does  away  with  the 
grazier's  chance  of  making  a  profit  by  his 
cattle.  Oil-cake  brought  from  abroad  has 
long  been  a  staple  commodity  in  the  fatten- 
ing  of  cattle,  and  it  is  doubtless  one  of  the 
best  articles  for  the  production  of  fat,  though 
inferior  to  some  in  the  flesh  forming  pro- 
perty. From  the  great  demand  that  has 
arisen  in  this  country  for  linseed  cake,  the 
price  has  of  late  years  been  so  exorbitant, 
that  it  has  given  great  encouragement  to  ooi 
foreign  neighbours,  in  a  fraudulent  syston 
of  adulterating  the  article  sold  to  us  as  lin- 
seed cake.  But  this  evil  wiU  in  time  work 
its  own  cure.  The  cultivation  of  linseed  in 
this  country,  and  the  importation  of  seed  for 
the  purpose  of  being  formed  into  compound, 
with  a  mixture  of  the  farmer's  home  prod^^ 
tions,  will  at  once  prevent  aduiteratioiL,  and 
at  least  lower  the  price  of  foreign  cake,  whiek 
is  but  the  refuse  of  the  seed,  and  cannot,  at 
its  usual  price,  bear  comparison,  as  to  che^ 
ness,  with  the  boiled  preparation  of  the  seed 
itself. 

In  using  linseed  cake,  the  grazier  has  noC 
only  to  pay  for  the  aiiicle  itself,  but  also 
for  its  manufacture,  and  generally  for  a  long 
and  expensive  carriage.  On  the  other  hand, 
by  using  compound  formed  of  linseed,  with 
a  mixture  of  grain,  the  grazier  will,  in  a 
great  measure,  be  converting  his  own  pro- 
ductions into  meat;  he  will  be  the  mano- 
factorer  of  his  own  oil  cake,  in  the  shape  of 
compound,  and  consequently  will  be  oertaii 
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that  he  is  sapplying  his  cattle  with  good  and 
genuine  food.  The  heavy  oatky  of  carriage 
-will  be  materially  diminished,  for,  indepen- 
dent of  the  saving  in  the  carriage  of  the 
cake,  there  will  also  be  a  saving  in  the  car* 
riage  of  grain  to  market,  as  all  the  inferior 
samples  of  barley,  peas,  or  beans,  that  will 
conunand  bnt  a  trifldng  price  in  the  market, 
majr  be  converted  into  a  valuable  food.  The 
objections  that  have  been  made  to  ^e  system 
of  feeding  on  steamed  or  boiled  food  are — 
1st.  The  eipense  of  erecting  a  suitable  and 
efficient  apparatus;  2nd.  l%e  cost  of  fuel 
and  labour  in  the  preparation  of  the  food; 
3rd.  That  the  steaming  operation  cannot  be 
tmsted  to  the  general  run  of  labourers;  4th. 
Iv  is  alledged  by  some,  and  it  has  even  been 
prored  by  experiment,  that  it  is  more  profit- 
able to  &tten  cattk  with  raw  than  with 
cooked  roots.  These  objections,  though  valid 
in  the  feeding  of  cattle  with  steam^  roots, 
have  very  little  weight  in  the  preparation  of 
Unseed  compound.  The  cost  of  putting  up 
iron  boilers  is  not  considerable,  and  any 
small  building,  or  end  of  a  shed,  will  serve 
the  purpose  of  a  boiling-house ;  Ihe  expense 
of  labour  and  for  fuel  is  also  tnfiing,  and  the 
process  of  boiling  is  so  simple,  that  any  one 
may  be  trusted  in  the  performance  of  the 
work.  The  bulky  nature  of  roots  cause  the 
process  of  steaming  to  be.  laborious,  and  the 
quantity  of  water  contained  in  the  roots, 
being  partly  given  off  as  steam,  cause  the 
roots  to  lose  a  proportion  of  their  weight. 
The  addition  of  water,  in  the  boiling  of 
linseed  compound,  increases  its  weight  more 
than  two-fold. 

One  great  advantage  of  linseed  compound 
is,  that  a  mixture  will  turn  to  a  better 
account  than  feeding  on  one  description  of 
food,  in  addition  to  the  roots  and  hay ;  for 
some  kinds  of  food  have  a  tendency  to  pro- 
duce fet,  other  kinds  muscle  or  flesh.  It 
must,  therefore,  be  advantageous  to  feed  our 
cattle  on  mixed  food,  so  combined  that  it 
supplies,  at  the  least  expense,  all  the  requi- 
sites for  the  quick  production  of  meat,  in 
which  the  fat  and  lean  are  blended  in  the 
proper  proportion  to  each  other. 

llic  following  extracts  from  Professor 
Flayfiur's  "  Lecture  on  the  Application  of 
Physiology  to  the  Rearing  and  Feeding  of 
Cattle,"  ^dU  show  the  importance  of  mixing 
food  for  cattle: — 


100  lbs. 


Flesh 
Blood 
Beans 
Peas... 


Lentils 83 

Potatoes   2 

Oats 11 

Barley  meal 14 

Hay 8 

Turnips 1 

Carrots 2 

Red  beet  U 


UnasotiMd 
matter. 

llM. 

0 

20 0 

31     5U 

29     .;....       51i 


Albumen 

lbs. 

..     25     . 


48 
25. 
68 
68i 
68i 
9 
10 
81 


"  The  numbers  in  the  first  column,  repre- 
senting the  gluten,  are  actually  the  eqmva- 
lent  value  of  the  various  foods,  as  far  as  flesh 
is  concerned.  The  second  column,  on  the 
other  hand,  furnishes  a  rough  approximation 
as  to  the  power  of  the  food  to  form  tallow. 
Sheep  fed  on  oil-cake  increase  in  weight 
faster  than  on  any  other  kind  of  food;  but 
they  feel  quite  soft,  and  when  fat,  handle 
like  a  bag  of  oil.  This  is  because  they  re- 
ceive food  which  contains  very  little  albu- 
men to  form  flesh,  so  that  tallow  is  the  only 
product.  But  if  with  the  oil  cake,  they  re- 
ceive oats  or  barley,  they  are  firm  to  the 
touch,  and  possess  plenty  of  good  flesh,  and 
the  fat  lies  equally  distributed  amongst  the 
muscular  fibre.  The  reason  is  obvious,  for 
both  oats  and  barley  contain  much  albumen." 

We  have  made  this  extract  from  Professor 
Playfair's  Lecture,  to  show  that  a  compound 
formed  of  various  substances,  such  as  linseed, 
barley,  with  beans  or  peas,  contains  the  ele- 
ments needful  to  produce  meat  of  good  quality, 
and  in  a  short  time.  The  oil  and  mucilage  con- 
tained in  the  linseed  forms  tallow  or  fat;  the 
barley  contains  a  fair  proportion  of  the  sub- 
stances necessary  for  the  production  of  both 
fat  and  flesh;  and  the  peas  or  beans  contain 
a  large  proportion  of  gluten,  or  albumen,  for 
the  formation  of  muscle  or  fleah.  Professor 
Playfair  also  says  : — "  If  the  food  be  in  a 
state  in  which  it  is  difficult  to  masticate, 
much  of  it  will  be  lost  in  the  production  of 
force  necessary  to  adapt  it  for  the  organs  of 
digestion."  The  advantage,  therefore,  of 
reducing  such  hard  substances  as  linseed, 
barley,  peas,  and  beans,  by  grinding,  boiling, 
or  steaming,  before  using  them  as  food,  must 
be  apparent. 
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We  shall  now  proceed  to  consider  the 
apparatus  to  be  employed  in  the  preparation 
of  the  compound.  In  cooking  food  for  stock, 
the  steaming  apparatus  has  hitherto  been 
generally  nsdl,  and  is  admirably  adapted  for 
roots,  chaff,  and  other  bulky  materials;  but 
in  the  preparation  of  Unseed  ccNi^poaBd, 
steamii^  must  give  place,  in  simplicity  at 
least,  to  boiling.  The  advantages  of  boOing 
are,  the  simfde  natue  of  the  operatioii,  the 
small  outlay  required  in  erecting  a  suitable 
apparatus,  and  the  facility  giv^  for  mixing 
and  stirring  the  compound;  advantages-which 
steam  does  not  iqppear  to  possess  to  a  like 
extoit.  The  cost  of  the  apparatus  may  in 
maof  cases  be  said  to  be  nominal,  as  some 
fanners  prepare  their  compound  in  places 
ivlttdi  hsd  been  erected  for  other  purposes, 
previous  to  the  introduction  of  this  system 
of  feeding.  Eor  tba:e  is  generally  some  kind 
of  building  on  a  farm,  fitted  with  a  copper, 
whidi  will  be  suitable  for  the  purpose  of  ];»«- 
paring  the  linseed  compound,  though  it  will 
not  perh^  be  perfect  in  its  situation,  or 
convenient  in  its  arrangement.  We  should, 
however,  (particulariy  where  the  system  is 
carried  to  any  extait J  advoa^  fitting  up 
boilers  in  the  manner  wc  are  about  to  des- 
(aribe,  or  in  some  other  equally  conveni^it 
plaee. 

By  a  little  contrivance  one  iq>paratus  may 
be  made  to  serve  the  double  purpose  of 
boiling  and  steaming.  We  might  be  making 
compound  in  our  boilors,  imd  the  steam 
arising  from  the  water  might  be  employed 
in  cooking  reots  or  chaff.  An  easy  way  of 
managing  lids  would  be  to  hme  a  vessd  to 
coatam  l^e  roots,  with  small  holes  in  the 
bottom  to  admit  the  steam.  This  bdng  made 
the  size  of  the  boiler,  wheu  filled  with  rootfr, 
mi^  take  the  pliee  of  the  lid,  and  be  made 
so  as  to  slide  on  andx>ff  at-pleasare;  Another 
^an  of  constructing  a  ste^uner  of  a  common 
boiler  is,  to  have  a  false  bottom,  eitb^  of 
wood  or  iron,  perforated  with  smiail  Itoles ; 
this  fitting  into  the  boiler  at  a  certain  dis- 
tance from  the  bottom,  water  is  poured  in 
88  far-as  the  partition,  and  the  boiler  is  tben 
filled  with  the  roots,  or  other  substance  to  be 
steamed,  and  the  fire  is  lighted.  If  the  lid 
is  moderately  tight,  so  as  to  prevent  l^e 
steam  escaping  as  fast  as  it  rises,  this  will  be 
a  cheap  and  sorvieeable  way  of  steaming  on 
a  small  scale.    These  suggestions^  are  given 


to  show  the  easy  maimer  inwiilchbdilag 
and  steaming  may  be  oombiHed.  Theeeok^ 
ing  apparatus  connstA  of  two  boilers,  eaelt 
luMng  one  hundred  gaUons,  plftoed  in  a 
lean-to  building  adjoining  the  bolloeii  shed; 
the  flo(ff  at  the  badt  oi  the  boilers  is  raiaed 
for  convenienee  in  stirring  and  ^reparing4he 
mixture;  the  fhmaceearemerriyoonstrmtMi 
of  old  tires  of  wheek,  aad  are  swfeaUe  tst 
ibuming  large  logs  of  wood.'  By  haifisg  thr 
etaading  pkioe  b^iind  tbe  bdlers,  tbe  persoa 
attending  is  not^tposedto  iJiiebeat  of  tim 
fomaoes.  Baoqiers  in  the  fifeea^iaay  be'n^ 
,ce8sary<  to  shuitbe  fifes  off  wilolfy^t»r^pi^ 
tiailyw  A  pomp  wi^-  a  raovealde-  trwf^ 
that  may  lead  firomtlfie  speiut  toetthm^tiie 
IxHkrs,  is  a  great  oonveKeBce  in  fiUbig-tiKn. 
Some  graciers,  howe<v*^,  give  the  pK^Gnaes 
to  a  steaming  apparatus,  fitted  with  a- dose 
pan  to  contain  the  linseed  and  witer-;  tiie 
first  cost  of  this  is  greirter  thaa-tbc'bo^ars^ 
but  it  is  more  co«M)mieal  of  fdeL 

As  the  com  and  linseed  requires  to-be 
crushed  before  it  is  made  into  compoimd,  it 
has  been  suggested  that  the  mSh-  for  tfait 
purpose  ought  to  be  placed  in  a  raott  di- 
reotly  aboife  the  boiDng-lH>use,  so  tlatt  tl» 
crushed  com  can  be  thrown  tinrou^  ahels 
in  the'  fioor  directly  into 'the  boiler.  %» 
aj^tears  to  be  a  suitaUeamBgemeixi,  thoofih 
it  IS  perhaps  only  tq^lieable  whes  ^xmab^ 
ing  is  done  by  manual'  labour,  or  wjme  a 
steam>engine  is  used  to  perfenn  a  nEsmboP'of 
op^ations,  such  as  thire^ng;  catting  daf, 
crushing  com,  and  steaming.  It^  Sie  ar- 
rangemrait  we  have^esoribed,  tlue  milk  are 
placed  over  the  chaff  machine,  and  ar^se 
contriired'  that  theynM^  be^  WM-feed  at  the 
same  time,  and  also  be  driven  by  th»eame 
,pew«r  as  the  chaff  machine^ 

There  is  seme  ^tra  labour  in  renoving 
the  com,  wl^woidd  not  be  requredf  if  Ifo 
mill  was  plaeed  iimnediately  over  the  hoAs. 
However,  tMs  is  a  secoadary  coasiteetiea; 
and  every  compartment  of  the  farm  hM- 
ings  cannot  be  terou^  into  sueh  oleBa^ea- 
tact  as  to  eo(»oBU8e  labour  in  every  par- 
tieolar. 

The  mills  weuse  areParaoiaDd^l^WiiB's 
y  mills,  for  crushing  beans  aad  peas ;  this  it 
does  remarkabily  well,  not  grinding  to  powdffv 
but  merdy  breakii^.  Tiaa  mill  ist  mtA 
b^er  adaptedfor  pulse  than  fiar  gnia  or 
linseed.    We  find  a  mill  made  by  Hivnood 
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taaATimuac,  of  Ipswich,  to  be  Bii^wrio?  for 
the  latter*  parpaee ;  the  steel  n>Uen>of\rhich 
are  to  be  preferred  to  the  8t(»es  of  fioor 
ZBiBi  for  (an»hut}^liB8eed,  and-  the-seed  does 
noicto^to  the  rofiers*  Tbosgh  grain  can- 
im4  be  ground  to  powder  in  iHtm  wS\s,  ye( 
theT'  are  a  very  great  saving  ob-  tfaeuraal 
pobctiee  of  sending  grain  to  be  ^roBEBd  by 
thee  mi]l«',  who  dtarges  about'  2»<  &d»  a- 
^wrter.  Oats  may  be  grouad  as  well  by  a 
stec^  mill,  and  Unseed  much  betta^  thaa  it 
can  be  dene  by  the  mfflei.  Some  time  pre- 
vious to  our  adq^OB  of  the  system  of  com- 
poHnd  feedings  we  had 'been  feeding  bullooks 
and  ^eep  on^croshed  grain,  linseed,  and  oil^ 
cake,  a&d  fonnd  it*  to  answer,  thongh  now  we 
giire  the  preferenee  to  beSihgi 

ITBOIPfS  FOB^  THE  FSXFABATION  OF  LINSEEP 
COMPOUND. 

No.  1. — Barley  and  liniggd. — Ahnndred 
gallcnr  copper,  Aill  of  oompeond,  is  prepared 
ft»f  oHowB^ — two  bitshds^  and  a  half  of  crushed 
linseed  is  gradnally  stirred  into  ^ty  gallons 
of  boiling  wat^;  thi»is^^  dissolved  in  about 
ten-  Bunntes,  and  eight  bushels  of*  crushed 
bfurley  i»^added'grBdiudl)\  and  all  well  stirred 
up.  The  fire  is  now-  pit  ou^  and  the  com- 
pound will'  be  fit  for  use  the  foUowiDg  day. 
TMs-  kind  ofoompound  has  the  advantage  of 
inking  bat  little  time  to  prq)are,  for  there  is 
merely  to  heat  the  water  to  the  boiling  p<»ttt, 
andwfaeftthis  is  done,it  will  take  abouttwenty 
minatea  long^  to  naannfaeture  ^le  pudding. 
Bean  or  pea  meal  may  be  substituted  for  a 
portion  or  whole  of  the  hurley,  but  either 
•will  reqmre  to  be  ground  fine,  otherwise 
ihey  wiU  net  be  vrdl  adapted  for  the  organs 
of  digestion. 

No.  2. — linseed  mtd'  bean  meal. — ^To  fill 
a  hundred  gallon  copper,  boil  fifty-four  gal- 
lons of  water,  then  add  four  bushels  and  a 
lialf-of  ground  linseed,  dowly  sprinUed  on 
the  sor&ce  of  the  water  by  the  hand  of  one 
person,  whilst  another  stiiv  up  ^e  mixture. 
B^il  the  linseed  ludf  au  hour;  then  add 
three  bushes  of  fiudy  ground  bean  med« 
again  stir  up,  and  when  well  mixed,  remove 
xaU>  casks,  or  other  convenient  receptacles. 

No.  3. — Linseed  and  bean  meal.'-'Tbo 
foUo'wiBg  is  the  manner  of  preparing  com- 
pound, by  a  gentleman  who  carries  out  the 
system  of  box-feeding  to  a  oonnderable  ex- 
tent.    All  the  apparatus  employed  in  mak- 


ing oompeuBd  for  finmi  twenty  to-thiztf^ 
kdloeks,  is  a  forty  gallon 'oopper,  wlilehba^ 
been  pvevieosly  used  for  soBie  other'  pwpoiew 
To  nine  piult  o(  wiier  (twenty^seren  gaUona^)) 
WoBght  to  the  b(»ling  point,  add  nine  peck»t 
of  liiiseedi  crushed',  the  linseed  is  boiled  » 
jquarter  of  an  hour,  till  all  tii&  oily  matters  is^ 
ieduiBtted^  and  nu^  be  seen  fidating'  on  the 
top  of  the  wator;  six  pecks  of  beaa  meali 
ground  fine,  is  then  skwiy  ^rii^ied  aod^ 
^stirred  in ;  the  componnd  is  removed.  iBto< 
tubs  to  cool,  and  becomes -very  stiff  and  solid;' 
it  woghs^  twenty-one  sttme^  andds  giv«t  to> 
the  cattle  the  following^  d<^^  at  the  rate'  of 
two  stone  per  ballodc.  T^e.  large  prc^Mrw 
tioB>  of  linked  used  will  make  tins  eaqtensive 
food^  thou^  of  course,  the  qaastity  oi^  Hot 
ingredient  may  be  varied  at-  pleaamre.-  Mn 
AVomeBj  the  introducer  of  the  c(»npe«md,  osr< 
pudding  system  of  feeding^  saye^  "that  com*, 
pound  for  bollocks  requires  to  have  the  o«m' 
or  pulse  ground  as  fine  as  possible,  otherwise 
it  will  pass  through  the  stomach  wtthoKt 
bfflng properly  digested; "  he  advoeates<  the 
grinding  of  grain  by  the  miller  for  cotttfy 
and  cmsMng  for  sheep,  as  sheep  ^  are  closdyi 
ruminating  ammalst  whilst  ca^e  are  net» 
The  food  wiH  seldom  pa£»  throi^  the 
sttmttch  in  an  undigested  state,  if  given  in 
small  quantities,  and  sevomli  timea  a  day; 
and  wo  have  never  seen  it<  occur  except  when 
a  large  qumtity  has  been  consumed  at  oncec 
We  must,  however,  bear  in  mind;  that  ihs 
finer  beans,  peas,  or  barley,  are  ground;  the 
more  water  will  be  absorbed^  and  the  more 
soM  will  the  compound  be  when  cool.  It 
may  also  be  easier  of  digestion ;  linseed  only 
requires  (^rushing,  as  it  dissolves  into  an  oily 
mueilage  when  ^rred  into  boding  wat^. 

No.  4. — Pea  compound. — Pour  on  five 
bushels  of  pea»  boiled  in. about  sixty  gallons 
of  water  for  two  hours,  then  taken  out  c^the 
boiler,  and  rammed  into  a  cistern  or  tub,  two 
bushels  of  crushed  linseed  being  sprinkled 
and  mixed  as  it  is  rammed  down.  This  pre- 
paration is  in  mimy  respects  inferior  to  those 
idready  mentioned,  the  linseed  is  not  pro^^ 
periy  dissolved ;  and  we  found,  ftom  exper- 
ience, that  this  compound  had  a  purging  ef^- 
feet  on  cattle  and  sheep.  Another  objeetion 
is,  that  its  sticky  nature  will  not  allow  of  ita 
being  mixed  with  chaff. 

No.  5. — Unseed  and  chaff. — A  mixture 
formed  of  omshcd  linseed,  boiling  water,  and 
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hty ;  straw  or  com  chaff  is  a  cheap  food  for 
store  cattle,  sheep,  and  milch  cows,  hy  which 
it  is  eaten  with  avidity.  It  is  an  excellent 
aoiiliary  in  keeping  store  stock  in  condition, 
and  may  always  be  used  with  advantage  as  a 
winter  food.  The  manner  of  preparing  it  is  as 
follows : — ^To  fifty  gallons  of  boiling  water 
add  four  or  five  stone  of  crushed  linseed;  the 
qoantity  of  linseed  may  of  course  vary  with 
circumstances.  When  the  linseed  is  dis- 
solved, the  boiling  mixture  may  be  poured 
on  about  forty  bushels  of  chaff.  The  chaff 
is  best  placed  in  a  shallow  cistern,  or  on  the 
brick  floor,  and  whilst  one  person  gradually 
poors  the  hot  liquor  over  the  chaff,  another 
turns  over  and  mixes  it  with  a  fork.  This 
mixture  requires  to  be  consumed  within  a 
short  time  of  its  preparation,  for  if  allowed 
to  remain  in  a  heap,  it  ferments,  and  soon 
becomes  mouldy,  in  which  state  the  cattle 
refuse  to  eat  it.  It  is  best  got  ready  every, 
or  every  other  day,  so  that  it  is  always  fresh 
and  sweet. 

No.  6. — Linseed  jelly — Is  similar  to  the 
preparation  just  mentioned,  and  will  also  af- 
ford a  nutritious  food.  The  process  for  mak- 
ing it  is  simple,  and  merely  consists  of  stir- 
ring linseed  meal  into  boiling  water,  as  be- 
fore described.  It  forms  an  oily  and  jelly- 
like mixture,  which  may  either  be  removed 
into  tubs,  or  remain  in  the  boiler  till  cool. 
A  small  allowance  given  with  chaff,  or  bran, 
will  be  a  valuable  addition  to  the  straw  and 
turnips  of  store  cattle,  and  wiU  keep  them 
advancing  in  condition  during  winter,  instead 
of  goutg  back,  as  they  frequently  do  at  that 
season  of  the  year.  The  only  difference  be- 
tween this  compound  and  that  before  des- 
cribed under  the  head  of  linseed  and  chaff, 
is,  that  the  linseed  is  allowed  to  cool  before 
being  mixed  with  the  chaff,  and  is  used  by 
pouring  the  allowance  of  jelly  over  the  chaff 
in  the  feeding  trough,  insteaid  of  mixing  it 
up  in  a  warm  state,  and  in  a  large  quantity 
at  once.  At  the  celebrated  dairy  establish- 
ment at  Islington,  Mr.  Laycock,  the  late 
proprietor,  used  boiled  linseed  for  fattening 
cows.  It  was  prepared  by  boiling,  and  when 
dissolved,  it  was  let  out  of  the  boiler  through 
tubes  into  large  cisterns,  in  which  it  was 
mixed  either  with  chaff  or  grains,  and  then 
given  to  the  cows. 

No.  7. — Unseed  toith  brewer^ s  grains  and 
chaff. — In  a  hundred  gallon  copper  boil  eighty 


gallons  of  water,  add  two  bushels  of  crushed 
linseed,  and  boil  till  it  is  dissolved.  Hav- 
ing spread  on  the  floor  one  bushel  of  fresh 
grains,  and  one  bushel  of  chaff,  pour  on  this 
three  gallons  of  the  boiled  linseed,  and  mix 
up  with  a  shovel.  To  prevent  i1^  turning 
rancid,  sprinkle  on  a  little  salt,  and  ram  or 
tread  the  mixture  into  a  tub  or  cistern,  and 
cover  over  with  a  few  boards.  In  this  man- 
ner we  have  mixed  up  enough  for  two  or 
three  weeks,  and  it  keeps  fresh.  About  a 
bushel  per  day  is  given  to  each  bullock  at 
two  baits,  and  it  is  eaten  very  greedily. 

No.  8. — lAnseed  toith  chaff. — Another 
way  of  preparing  and  rendering  chaff  palat- 
able is,  to  boil  sixty  gallons  of  water  in  a 
hundred  gallon  boiler,  adding  about  two 
bushels  of  ground  linseed,  then  stir  in  from 
'twelve  to  fom-teen  bushels  of  chaff,  or  suf- 
ficient to  fill  the  boiler.  A  little  salt  is 
added  as  a  relish.  It  may  be  used  in  tiic 
same  manner  as  preparations  previously  al- 
luded to,  though  in  this  case  we  added  one 
bushel  of  dry  chaff  to  half  a  bushel  of  the 
mixture.  This  preparation  merely  differs 
from  recipe.  No.  5,  inasmuch  as  the  chaff  is 
partly  boiled,  and  possibly  rendered  more 
easy  of  digestion.  Hence,  it  appears  a  valu- 
able method  of  softening  the  hard  straw  of 
sainfoin,  clover,  &c.,  which  has  been  seeded. 

No.  9. — Compound  for  pigs. — Linseed 
compound  cannot  be  recommended  as  food 
for  pigs,  as  when  they  are  so  fed  the  meat  is 
of  bad  quality.  However,  peas,  barley,  and 
dross  wheat  may  be  boiled  with  advantage 
as  food  for  store,  and  even  for  fat  pigs.  "Wc 
have  frequently  boiled  two  or  three  bushels 
of  peas  till  they  have  become  like  pea-soup, 
and  then  filled  up  the  copper  by  adding  five 
or  six  bushels  of  barley,  or  dross  wheat  and 
barley  mixed. 

The  addition  of  a  little  salt  in  the  linseed 
compounds  will  be  useful,  as  it  gives  a  relish 
pleasant  to  the  cattle,  and  prevents  the  com- 
pound becoming  sour.  But,  with  the  excep- 
tion of  very  warm  weather,  we  seldom  expe- 
rience any  inconvenience  from  its  becoming 
rancid  or  sour,  as  the  practice  is  generally  to 
give  it  to  the  stock  the  day  after  its  prepa- 
ration. 

Steeping  grain  and  linseed  before  its  being 
boiled  into  compound,  is  said  to  answer  as 
well  as  crushing ;  we  have  very  little  expe- 
rience in  this,  having  only  steeped  our  peti 


Digitized  by  VjOOQ IC 


IIKSCBD 


L    481     ] 


COMPOUHDS. 


in  cold  water  previous  to  tkcir  being  boiled, 
wbieh  in  a  slight  degree  shortened  the  time 
■roqaired  in  boiling.  Allowing  barley  to  ger- 
minate, before  being  boiled,  may  be  usdTul, 
«s  it  then  approaehes  nearer  to  malt  in  its 
fettennig  qualities. 

^linseed  compound  may  be  kept  for  some 
lengtii  of  time,  if  precaution  is  taken  to  ram 
it  into  a  cistern,  which  may  be  formed  of 
bridnfrork,  set  in  cement,  of  date,  or  of  wood; 
tor  a  small  quantity,  tubs  will  serve  the 
^purpose.  The  compound  should  be  taken 
from  the  boiler  the  second  day  after  it  is 
made,  and  rammed  into  the  dstem.  When 
fiill,  the  cistern  should  be  covered  to  exclude 
the  air.  This  plan  is  somewhat  similar  to  the 
London  cowkeepers'  method  of  preserving 
grains,  by  ramming  and  trampling  into  large 
cisterns,  and  then  covering  with  a  layer  of 
£oil  to  exclude  the  air ;  in  this  manner  grains 
«ire  kept  for  a  great  length  of  time.  But, 
4i^r  all,  where  labour  and  fuel  are  cheap,  it 
is  much  better  for  the  country  grazier  to 
prepare  his  compound  in  small  quantities,  so 
that  what  is  made  one  day  is  consumed  the 
ne^t,  and  by  that  means  run  no  risk  of  feed- 
ing with  sour  food.  There  may  be  a  saving 
in  preparing  a  large*  quantity  at  once  in  the 
labour  and  fuel;  and  there  also  may  be  a 
sariog  in  giving  sour  and  stinking  food,  as 
the  €attle  will  not  eat  so  much  of  it  as  if  it 
Wi|s  fresh,  but  it  is  a  "penny-wise  and  pound- 
foelish"  saving,  which  has  but  very  few  ad- 
vocates. 

^e  fallowing  is  the  method  of  feeding 
virith  compound,  adopted  in  Yorkdiire  by 
Messrs.  Hutton,  Marshall,  and  same  others. 
Two  or  three  pounds  of  bruised  linseed  is 
boiled  in  three  gallons  of  water  upwards  of 
two  hours,  and  five  pounds  of  oats,  beans,  or 
barley,  ground  fine,  is  mixed  up  with  ten 
pomids  of  chaff,  or  cut  straw,  llie  straw  or 
chaff,  ten  pounds  weight  to  eadi  beast,  is 
kid  upon  a  clean  floor,  and  five  pounds  of 
the  bean,  barley,  or  oatmeal,  i&  mixed  well 
with  it,  when  the  linseed  liquor  is  carefully 
ponred  upon  the  mixed  straw  and  meal, 
twhik  the  wh(de  compound  is  kept  stirring 
About  with  a  three-pronged  foric,  till  the  cut 
straw  nnd  meal  become  thoroughly  saturated 
wii^  tiie  linseed  mucilage.  It  is  then  sho- 
relled  up,  of  course  in  its  warm  state,  into  a 
heap,  beat  close  with  a  spade,  and  left  thus 
stewing  or  cooking  a  considerable  time  be- 


fore it  is  cool  enough  to  be  used.  Two 
or  three  hours  after  being  so  mixed,  the 
mass  will  be  cool  enough  for  the  cattie.  It 
does  more  good  when  given  warm  than 
cold. 

The  quantity  and  proportions  of  Mnseed 
meal  and  chaff  now  specified,  are  given  by 
the  Yorkshire  feeders  to  each  beast  per  day ; 
and  the  mess  is  divided  into  two  equal  parts, 
so  that  the  animal  must  have  at  each  feed, 
one  pound  of  linseed,  two  pounds  and  a  hatf 
of  b«ans,  barley,  oats,  or  Indiui  meal,  and 
five  pounds  of  chaff,  cut  straw,  or  hay.  The 
general  feeding  of  the  cattie  is  managed  by 
giving  raw  turnip,  and  the  compound  cooked 
food  alternately.  At  six  o'clock,  a.m^,  the 
feeder  gives  each  beast  from  thirty-five  to 
forty  poimds  of  Swede  turnip  sliced;  at  ten 
o'clock  a  feed  of  the  cooked  food  mixture  is 
given  in  the  proportion  above  specified;  at  one 
o'clock  the  same  wdight  of  turnip  is  given, 
and  at  five  in  the  afternoon  a  similar  feed  of 
the  compound  is  repeated  to  each  beast ;  aoid 
finally,  when  the  feeder  leaves  the  cattle  for 
the  night,  he  puts  a  little  sweet  straw,  or 
hay,  into  the  rack  of  each.  Thus,  supposing 
a  farmer  to  feed  twenty  cuttle,  according  to 
this  new  plan,  he  would  prepare  his  cooked 
food  twice  a  day.  This  is  necessary  to  make 
the  mixture  fresh  and  palatable,  and  the 
feeding  troughs,  or  portable  boxes,  ought  to 
be  cleaned  out  with  water  after  the  animal 
has  taken  his  food.  Each  time  l^e  feeder 
makes  cooked  food  for  the  twenty  cattle,  ke 
wiU  use  thirty  gallons  of  water,  twenty  pounds 
of  bruised  linseed,  and  fifty  pounds  of  ground 
beans,  barley,  or  oats,  or  proportions  of  each, 
the  aggregate  ^unounting  to  five  pounds. 
The  Imseed,  when  boiled  for  two  hours,  must 
be  poured  over  ihe  hundred  pounds  (or  five 
pounds  to  each  beast,)  of  chaff,  or  cut  straw, 
previously  mixed  thoroughly  with  the  crush- 
ed grain,  which  being  all  wdl  stirred,  as  be- 
fore directed,  and  shovelled  up  into  a  heap, 
would, when  cool,  be  divided  among  tiie  twenty 
cattle,  by  filling  twenty  equal  sized  feedmg 
boxes  or  troughs.  This  process  would  re- 
quire to  be  gone  through  twice  a  day,  morn- 
ing and  afternoon,  the  two  turnip  feeda» 
being  given  as  before  explained,  alternately 
with  the  cooked  food. 

The  cost  of  the  artificial  food  required  for  tl» 
Yorkshire  plan,  would  be,  as  near  as  may  be, 
inclusive  of  kbour  and  foel,  As.  6d,  per  week, 
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Unseed  being  reckoned  at  £13. 15/.,  and  bean 
meal  at  £6. 5«.  per  ton. 

The  expense  of  Mr.  Marshall's  compound 
linseed  meal  and  tomip,  was  calculated  to 
amount  to  firom  6s.  to  7'.  per  week  tu  1847. 
Mr.  Button's  detailed  account  in  1848  was 
6#.  6\d.  per  week  for  each  heavy  beast,  the 
ground  com  being  estimated  at  Id.  per 
pound,  and  the  linseed  at  W.  per  pound, 
which  now,  at  the  present  state  of  the  market, 
would  be  considerably  less. 

Mr.  Button  put  up  two  lots  of  cattle, 
feeding  them  for  eight  weeks ;  the  one  lot 
with  oil-cake,  turnip,  and  straw ;  the  other 
lot  with  linseed  cooked,  ground  grain,  cut 
straw,  and  turnip ;  the  laiter  lot  cost  least 
to  fe^  and  paid  best  when  sold.  Another 
great  advantage  of  the  system  is,  that  it 
does  well  in  feeding  and  wintering  young 
eattle,  either  for  the  ht  market,  or  as 
preparatiTe  to  the  putting  them  on  good 
grass.  In  the  first  week  in  April,  1845, 
Mr.  Button  put  sixty  head  of  cattle  on  pre- 
pared food,  and  found  the  plan  to  answer  re- 
markably well.  Of  these,  about  twenty 
were  in  a  very  forward  state ;  they  were  al- 
lowed to  have  prepared  food  at  the  rate  of 
6*.  8rf.  per  head  per  week.  They  made  great 
improvement,  and  were  sold  by  the  9Qi  of 
July,  several  of  them  fetching  £20  each. 

At  the  present  time,  1852,  Mr.  Button 
writes,  in  reply  to  Mr.  Barkness,  the  talented 
and  well-known  Secretary  of  the  "Royal 
Agricultural  Improvement  Society  of  Ire- 
land."— "  I  have  now  fifty-two  bullocks  tied 
up,  feeding  entirely  on  prepared  food,  as  now 
s£b^  ;  many  weigh  from  sixty  to  seventy 
stones  of  fourteen  pounds.  I  have  never  had 
one  ill  since  I  adopted  the  plan,  and  with  it, 
from  seventy  to  eighty  pounds  of  turnip  is 
quite  sufficient  for  any  feeding  animal.  What 
I  have  seen  of  this  system  convinces  me,  that 
certainly  double  the  quantity  of  stock  may 
be  kept  with  the  same  quantity  of  turnip  as 
was  consumed  by  the  old  method  of  feeding 
cattle.  The  manure  is  of  the  best  quality, 
and  very  soon  fit  for  use,  hence  it  is  very 
hard  to  fix  any  precise  limits  to  the  number 
of  stock  that  may  be  maintained  on  a  farm 
with  a  moderate  supply  of  turnips,  when  this 
method  is  rightly  carried  out  and  persevered 
jn." 

A  very  economical  method  of  using  Hn- 
seed,  linseed  cake^  or  rape  cake,  and  one  that 


neither  requires  an  expensive  apparatus  or 
much  labour  in  its  preparation,  is  that  61 
steeping  in  cold  water,  and  then  pouring  the 
mixture  over  as  much  chaff  as  is  required  for 
the  number  of  cattle.  The  plan  is  to  steep 
crushed  cake  or  ground  linseed  for  twenty- 
four  hours,  and  after  saturating  the  chaff 
with  the  mucilage  that  is  formed,  to  allow  it 
to  remain  in  a  heap  or  large  trough  for 
twelve  hours  before  using.  Meal  may  be 
strewed  over  this  mixture  in  the  feeding 
troughs,  when  given  to  fatting  animals.  For 
these,  a  quarter  of  a  peck  of  cake  to  each 
bullock,  with  the  same  quantity  of  meal,  may 
be  given  to  commence  with,  and  this,  as  the 
cattle  advance  in  ripeness,  may  be  increased 
to  half  a  peck  of  each. 

But  if  the  object  is  to  convert  a  large 
quantity  of  course  rough  hay,  seed  stalks,  or 
even  straw,  into  nutritious  cattle  food,  a 
much  smaller  quantity  of  cake  or  linseed 
may  be  used  in  this  manner  with  very  great 
advantage. 

We  have  thus  given  a  practical  description 
of  the  process  of  preparing  linseed  com- 
pounds, there  are  some  other  ways,  but  they 
are  very  similar  to  those  we  have  mentioned. 
Though  the  recipes  we  have  given  have  been 
proved  to  answer  well,  yet  we  would  not  re- 
commend the  quantities  to  be  implicitly  fol- 
lowed, but  would  rather  have  judicious  va- 
riations made,  in  which  the  kind  of  cattle, 
the  nature  of  the  other  food  given,  and  the 
prices  of  cattle  feeding  stufBs  in  the  market, 
may  all  form  subjects  of  consideration,  and 
upon  which  the  grazier  may  always  exercise 
his  judgment  with  very  considerable  advan- 
tage. 

SEEDS. — Mr.  Kham  has  in  many  places 
alluded  to  the  growth  of  seeds,  (snch  as 
turnip,  carrot,  parsnip,  &c.,)  as  especially 
suitable  to  the  cottager;  but  he  has  no- 
where given  pai*ticulars  sufficient  to  enable 
such  persons  to  grow  them.  Now,  although 
I  do  not  think  the  cottager  could  produce 
very  first-rate  qualities,  as  being  unable  to 
afford  sufficient  isolation  on  his  small  plot  (^ 
ground  for  those  plants  subject  to  hybridixe, 
as  turnips,  for  instance;  and  being  also  un- 
able of  himself  to  obtain  first-rate  sorts,  or 
first-rate  specimens  of  such  sorts,  for  it  is 
necessary  to  choose  good  sized  and  shaped 
roots,  if  we  wish  to  produce  similarly  ine 
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roots  firom  the  seed ;  still  the  holder  of  an 
allotiaent  or  garden  might,  (especially  if 
selected  roots  were  found  him  hy  some 
neighbouring  farmer,)  produce  seed  suffici- 
ently good  for  the  farmer's  use,  and  what  he 
might  be  certain  would  be  new,  unmixed,  and 
unadulterated;  and  at  the  same  time  gain 
for  himself  a  sum  sufficient  to  cause  it  to  be 
a  profitable  crop. 

I  have  known  such  a  system  to  be  carried 
out.  The  farmer  finding  and  carting  the 
bulbs,  and  the  man  and  Ms  family  doing  all 
the  labour  required  till  the  seed  was  ready  for 
use.  Each  party  had  this  advantage;  the 
farmer  obtained  his  seed  pure,  and  at  a  con- 
siderable reduction  from  the  seed  merchant's 
price;  the  labourer  had  the  roots  found  him, 
and  a  certain  market  for  his  produce,  at  a 
price  not  much  less  than  he  could  have  ob- 
tained from  any  other  purchaser. 

However,  the  fiumer  himself  has  many 
more  opportunities  for  this  kind  of  cultivation 
than  any  one  else,  and  although  it  is,  as  Mr. 
Bham  observes,  troublesome  and  expensive, 
yet  it  is  one  generally  tolerably  remunera- 
ting ;  and  as  a  single  farmer  can  supply  many 
of  his  friends  and  neighbours,  and  render 
them  all  independent  of  seed,  which,  whether 
foreign  or  home  grown,  may  be  old,  or  doc- 
tered,  or  unclean,  it  becomes  a  point  of  great 
importance. 

I  have  known  instances  where  a  regular 
business  of  seed  fanner  has  been  taken  up 
for  the  growth  of  turnips,  mangold,  and 
carrot  sewl;  several  acres  of  each  being  cul- 
tivated, and  although  the  quantity  of  cheap 
and  inferior  seeds  of  these  kinds  made  it  a 
less  remunerative  business  than  it  otherwise 
would  have  been,  yet  as  it  was,  it  answered 
tolerably  well. 

The  improvement  of  the  varieties  of  cul- 
tivated phmts  grown  in  any  neighbourhood, 
can  only  be  carried  Out  by  hybridizing,  se- 
lection, or  importation. 

Now,  as  to  hybridizing,  plants  are  like 
animals  in  the  fact  that  they  have  both  male 
and  female  organization,  and  that  mules  or 
crosses  can  be  produced  among  varieties  of 
the  same  genas.  If  these  varieties  are  too 
far  apart,  we  may  from  analogy  decide,  that 
they  will  only  prove  fertile  for  one  or  two 
generations,  and  then  either  die  out  or  revert 
to  one  of  the  original  types.  And  as  with  ani- 
mals, our  crosses  may  turn  out  either  improve- 


ments or  deteriorations,  according  as  proper 
judgment  is  used.  The  Brassica  tribe  ofUm 
hybridize  themselves;  indeed  when  turnips 
of  different  kinds,  or  turnips  and  cabbages 
seed  together,  it  is  impossible  to  depend  on 
having  pure  varieties,  and  many  of  our  im- 
proved kinds  of  turnips,  as  Dales,  Hybrid,  &c. 
have  originated  either  frt>m  accidental  or 
artificial  hybridizing.  With  cereals  the  case 
is  different ;  they  seldom  if  ever  naturally, 
and  are  with  considerable  difficulty  artificially 
hybridized.  Mr.  Gorrie,  in  the  "  Quarterly 
Journal  of  Agriculture,"  describes  the  pro- 
cess, which  is  as  follows : — 

"  The  anthers,  or  male  part  of  wheat,  and 
other  cerealia,  seldom  escape  from  their  case- 
ment till  after  the  ear  has  been  four  or  five 
days  developed,  according  to  the  state  of  the. 
atmosphere;  and  this  process  takes  place 
when  the  air  ¥rithin  the  glume  is  suddenly 
expanded,  by  sunshine  succeeding  a  clouded 
or  misty  atmosphere.  The  same  cause  pro- 
duces the  same  effect  on  the  envelope  of  the 
pollen,  and  the  fecundating  poUen  is  par- 
tially discharged  before  the  anthers  explode 
from  their  confinement.  It  is  true  that 
much  pollen  is  shed  outside  the  glume ;  but 
Nature  is  proper  in  all  her  works  connected 
with  the  preservation  of  the  species ;  and 
the  pollen  which  falls  from  the  dangling 
anthers,  after  having  fulfilled  the  purposes 
requisite  for  the  extension  of  vegetable  life, 
may  be  intended  by  the  beneficent  Author  of 
Nature  to  feed  myriads  of  insects,  which^ 
however  minute,  are  still  the  objects  of  hi& 
care.  It  might  be  considered  as  offering  an 
insult  to  the  understanding  of  the  farmers 
of  the  present  day,  to  inform  them  that 
these  yellow  anthers  are  the  male  parts  of 
the  fiowers.  Taking  it  for  granted  that  this 
fact  is  generally  known,  the  mode  of  crossing 
for  improving  the  breed  is  obvious.  The 
first  day  that  wheat,  oats,  or  barley,  comes 
in  the  ear,  let  the  farmer  select  a  few  stalks 
as  breeders,  and  with  the  fore  finger  of  his 
left  hand,  pressing  gently  on  the  point  of  the 
chafiy  cover,  let  him  force  it  open,  and  with 
a  pair  of  small  pointed  scizzors  in  the  right 
hand,  let  him  cut  out  the  three  yellow  an- 
thers not  yet  opened,  and  let  the  chaff  spring 
back  to  protect  the  stigma  and  embryo 
grain.  After  four  days  let  him  return  to  the 
same  stalks  with  the  male  flowers,  or  parts  of 
the  flowers  of  the  variety  with  which  he 
2i2 

Digitized  by  VjOOQ IC 


[    484    J 


SEEDS. 


\ 


•MMBB  to  eroM,  open  «p  the  gkunes  as  for- 
mearlj,  and  dust  the  stigma  gently  with  the 
^pellen.  One  stalk  of  barley,  oats,  or  wheats 
treated  in  this  maimer,  andthe  grains  oare- 
fiilly  sofwn  may  prodooe  several  new  improved 
varieties.  Peas  and  beans,  too,  have  their 
parts  of  firuetification  coneMled  hy  the  p^i- 
uonaeeoiis  ooroUa,  and  by  simikr  treatment 
-may  prodaee  similar  results." 

Two  coQecticns  df  hybrid  wheat  were 
shown  at  the  Gioat  Exhibition  by  Mr. 
Maoad  «nd  Mr.  Raynbird  respectively;  they 
are  thus  9pdcen  of  in  the  "  Report  of  the 
Juries :"— "  Cone  wheat  has  been  principally 
^^Berimtnted  wiUi  by  Mr.  Maund,  and  it 
MBtains maeh  glutei;  but  its  extended  oul- 
tmrehas  been  ^oontinned  by  farmers,  owing 
to  a  preference  for  wheat  from  which  a 
•whiter  bread  may  be  made.  Mr.  Maond's 
object  is  by  erossmg  this  eone  wheat,  to 
obtain  an  oflspring  equally  produetive,  but 
with  more  starch  in  tiie  grain.  A  prize 
nedal  has  been  awarded  for  the  series  exhi- 
Uted.  Mr.  H.  Raynbird  exhibits «  nuikr 
•aeries,  for  wkidL  a  prise  medal  is-also  awarded. 
l%is  gentlemm  oommeneed  his  experiments 
m  1846,  with  two  wheats  of  very  oj^osite 
oharaoter;  the  Hopetewn,  a  white  wheat,  of 
4<H|g  ear  and  straw,  and  fine^gndn ;  and  the 
xliiper's  TMckKt,  a  coarse  red  wheat,  with 
^ek  etusteredearand  stif^-s^Mw,  very  pro-; 
^fetive,  but  apt  to  i^ldew.  A  few  shriveUed 
ears  were  irstprodaeed.  These  were  planted, 
send  the  young  plants  divided ;  the  produce 
was  copions  of  all  intermediaie  varieties. 
««me  so  very  like  their  parents  as  to  be 
s^jeotcld.  Piricedgittasb^ng  selected,  abmi- 
dut  erops  of  both  white  and  red  hybrids 
were  prodiioed,  partaking  of  the  best  qua- 
Kties  of  both  parents." 

I  am  not  aware  of  any  otiier  ^MtkmaEu, 
besides  Mr.  Rayndnid,  who  has  yet  grown 
hybrid  wheat  extensively  in^dd  practice,  as 
Mr.  Mamid^s  specimens  have  not  at  present, 
been  sufidently  n»dtipiied. 

fSke  Alsike,  or  Swedish  dover,  is  avpaffenHy 
a  natural  ])rfbrid,  iietween  the  Tr^ldiam 
Fratense  and  Repens,  or  the  common  red  iiad 
-  iriiit&Botch  clovers ;  it  origkuK^  in  Sweden,. 
«Bd  is  common  in  the  pastares  of  that  oo«n- 
>4jpj.  It  proves  that  this  class  of ;  pkntstmay 
^  scdigected  to  the  ^ame  process  as  thQ 
eerealtaimd'Brasbiea  tribe.  , 

Maagcdd  wunel  is  snppoeed   to  be  ^i^ 


hybrid,  between  the  red  and  white  beet ;  iti 
alternate  rings  of  red  and  white,  appear  to 
support  this  conjecture. 

Some  have  thought  that  the  turnip-rooted 
cabbage  (not  the  Kohl  Rabi,  which  is  a  bul- 
bous excrescenee  on  the  stalk  of  a  kind  of 
cabbage,)  is  a  hybrid  between  the  turnip  and 
cabbage. 

Those  who  wish  to  undertake.this  interest- 
ing and  very  us^ul  subject  must  be  cautious 
to  avoid  having  their  specimens  so  near 
others  of  the  same  kind,  as  to  be  accident- 
ally impregnated,  not  to  delay  the  operation 
of  extracting  the  anthers  till  too  far  advanced, 
and  to  be  careful  to  avoid  the  attacks  of  birds 
after  it  is  completed.  As  experiments  which 
may  be  tried,  and  some  of  which  would  proba- 
bly suoeeed ;  I  will  just  mention  thoseb^weea 
varieties  of  the  Brassica  tribe,  as  the  cabbage 
and  turnip,  between  helianthus  tuberosus  sad 
annuus,  or  the  Jerusalem  artichoke  and- sun- 
flower; by  these  means  it  naay  bepoesiUe 
to  unite  the  dl  producing  seeds  of  the  one 
with  the  tubers  of  the  other,  for  the  arti- 
choke does  ooea^onally  flower,  even  in  this 
climate;  and  between  varieties  of  the  ligu- 
minoBse,  in  which  possibly  the  pea  and  boui 
may  be  made  to  hybridize.  An  American 
variety  of,  pea  .professed  to  be,  ^  and  w«s  m 
appearance  like  aeross  with  a  tick  bean,  but 
this  was  considered  an  erroneous  supposition. 
Where  the  plants  appear  too -distant  in  their 
nature,  the  junction  may  beprodnced  by  gra- 
dual -i^roaehes  through  the  grades  that 
seem  to  unite  them.  With  regard  to  wheaX, 
crosses  might  advaati^^udy  be  made  be- 
tween the  Talavera,  on  early  white  ¥ariety, 
and  the  American  thumb,  a  turgid  hnmchiii^ 
wheat,  «  vejry  coarse  but  very  pBodnetive 
kind,  similar  but  superior  to  theE^rptian;  or 
between  Ihe  mummy  Talav»a,  so  hi^y 
spokoii^of  in  the  "Jury  Report  of  the  ^reat 
Exhibition,''  andthe  giant  St.  Hdeoa,  ano- 
ther turgid  wheat  with  ve|y  huge  grains. 

'We  -next  come  to  sele^ion,  i.e.  ohooeing 
seed  firom^&e  finest  and  best  shaped  plants 
to  produce  edmilar  onesyron  the^rincjifle  that 
"  Hkc:  produces  like." 

We  aee  the  gardener  do  -tHs  with  his 
cabbage  seed,  wMch,  as  well  as  ji^,.oi:^t 
to  be,  produced  fr^m  tholaxgest^aiid  atrogg- 
est  rooted  phmts.  And  in  like-BumBer, 
tormps,  carrots,  mul  mangold  wonel,  ongbt 
to  be  grown  from  h«]id8<»ao«]id  Iim^  iwto^ 
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alwtyB  seleeting«ced'pkiits  for  their  more 
generally  nsafiil  purposes^  althougk  this 
may  diminish  the  immediftte  profit.  Urns, 
tnriii^  with  a  coarse  neek  would  produce 
mora  stalks  and 'move  seed  than  the  find/ 
g^nowing  ones.  And  therefore,  if  a  good  sort 
is  desired,  the  purehaser  m«st  he  prepared  to 
pay  a  hi^er  price,  and  not  expect  to  obtain 
the  seed  at  the  same<  rate  as  from  the  mere 
luxuriant  kinds*. 

Seleetion  has  also  originated  most  of  our 
Twrie^es  of  wheat,  bariey,  and  oats,  and 
often  in  a  very  peeoliar  manner,  of  whieh 
the  Spalding  wheat,  the  Chevalier  barley,  and 
the  potato  oat,  are  instances;  the,  fiist  was 
inferodnced  by  a  labouring  ma«»  nuned  Spal- 
dhig,  who  ducovefed  tiie  kmd  while  thrash- 
ng  inhis-master'd  bar%  at  Baraingham,  in 
S^Affiolk,  in  1836;  the  next  by  a  Dr.  Ohe- 
vaUer,  of  Aspel,  in^  Suffolk;  one  of  whose 
Iflhourars  foimd  it  groiring  at  Debenham,  in, 
1^9;  th^  third  w^  diseovered  in  a  -field  of 
potatoes/  in  Onmberlaad,  in  1788. 

Importation  provides  us  with  firesh  kinds 
of  plints,  and  here^igain  the  change  of  soil 
and  climate  may  teaid  to  improvement  or 
deterioration. 

ij^nprovement,  when  we  remove  them  from 
a  worse  soil  and  climate  to  a  better,  thatas 
to  one- more-suitable  to  the  natural  condition 
of  the  plant.  Deterioration,  whta  removed 
ftom  a  better  to  a  worse,  as  when  the  change 
of  temperature  and  moisture  is  too  great  and 
sadden. 

As  examplea  of  prejudicial  change^  some 
varieties  of  oat,  (as  the  angos  fer  example,) 
wlttdi  fluoeeed  w^  tU'  most  partsof  Soetknd, 
do  not  fill  in  the  ear,  but  shrivel  >  up  after 
Hoseoming  in  the  southern  counties  of  Eng- 
libid;  and,  on  the*  othw  hand^  some  of  the 
southern  wheaty  as  the  woolly  chafiisd  white 
sorts,  which  suoeeed  well  in  Kent  and  Essex, 
rot  in  the  ear,  unde^even  theinereased  meifl« 
tore  of  Lancashire.  But  here  we  change  the 
situatiens  of  both  plants  for  the  worse,  the 
one  that  loves  a  warm  and  dry  climate  we 
take  to  one  colder  and  moister,  and  that 
which  prefers  a  cool  and  moist  to  a  dry  and 
]iet  one.  The  same  with  peas,  the  early 
vfhite  varieties  of  peas  will  not  flourish  in 
SeoUand,  while  the  late  grey  pea,  when  trans- 
j^anted  to  the  dry  gravelly  southern  soils, 
so  suitable  to  the  white  pea,  produces  no 
pulse,  and  but  little  haulm,  and  yet  is  the 


sort-most  productive,  and  generally  grown. in 
the  north;  With  turnips  again,  many  Seoteki 
kinds  became  mildewed  and  unsound  im> 
England;  but  the  English,  kinds,  (as  then, 
.being  removed  to  a  more  suitable  climate,) 
produce  betttf  crops  and  finer  quality,  when 
itaken  to  the  norths  than  th^  do  where  they 
originated^  As  examples  of  improvement^ 
we  genially fihd  that  the  change  of  soil  sad' 
c^H^te  is  benefioialy  and  that  the  fanner, 
will  find  lusi  advantage  in  oceaiionally  ex* 
changing  or  buying  seed  from  a  dlstiat; 
friend,  thas:— 

flax  seed  has  to  be  obtained  from  Blga^ 
as  it  issud  that  English  seed  degeneratea. 
a£fccr  three  crops.  Bat  this  alteration  of  flax 
fnuL  a  strong- and  branching  stem,  as  in 
Bossia,  to  a  weak  spindling:  one<  in  Englaftd> 
is  in  reality  a  deterioratiouof  the  ^ant,x>ttly, 
as  it  answers  omr  purpose,  as  making  tbe 
fibre  finer,- we  call  it  ani  improvement.  When, 
the  plant  oedimatizes,  gets  strong,  and  grows* 
bushy,  we  say  it  deteriorates,  imd  get  fresh 
Higa  seed.  The  light  and  inferior  fen  wheat 
is  preferred  as  seed  by  the  farmers  on>  the 
neighboaring  light  land  to  theiv-own;  and 
in  like  manner,  the  small  unripe  fen;  potatoes 
fare  in  Ssotknd  considered  the  best  seed  for 
the  neighbouring  lands,  as  not  being  liablft 
to.  the  curl.  The  best;  flemish  farmers  regn* 
iarly  change  their  seed  com  every  two  years^ 
iand  assert  that^  by  this  renewal  of  seedatt  l^e 
maladies  of  grain-  are  prevented.  And  the 
Iremarks  of  Mr,  Boberts,  in  the  "  Jautnal 
of  the  Boyal' Agricultural  Society,"  on:seed 
Wheat,  are  in  a  great  degree  apj^iicaldeto  all 
other. seeds  s — - 

''  An  entire  change  of  seed  from  hot  laadi 
to  cold,  and  from  cold  land  to  hot,  will  always^ 
be  found  advantageous,  and  especially  from- 
hot  to  cold  soils,  in  whieh  case  it  will  fire- 
qunitly  bring  the  harvest  neariy  a  week 
earlier.  In  both  cases  it  is  g.enerally  allowed . 
to  increase,  the.  yield,  inq)rove  the  sam^^, 
andpreserve^the  seed  in  greater  purity. 

"Plants  removed  from  one  diniate  to» 
another,  will,  in  some  measure,  continue.  in> 
the  same  habit  of  growth.  Thus,  seed  brought- 
from  a  ^nrm  country  will  produce  an  eidj 
crop,  though  it  will  be  inferior  in  hardihood! 
to  plants  grown  from  seed  brought  from  a 
cold  climate;  and  it  will  be  found  that  while 
the  latter  improves  by  cultivation  the  fet* 
mer  deteriorates." 
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I  shall  now  proceed  to  show  the  coltnre  of 
the  seed  of  the  common  green  and  fallow 
crops,  such  as  Swedes,  white  tomips,  beet, 
carrots,  white  and  red  clover,  trefoil,  rye 
grass,  sainfoin,  and  grass  seeds. 

To  obtain  pure  and  unadulterated  seeds,  the 
farmer  most  either  grow  them,  or  deal  only 
with  respectable  men.  The  practice  of  some 
fraudulent  dealers  in  mixing  old  dead  turnips, 
or  even  charlock  seed,  and  seeds  of  different 
varieties  together,  and  selling  them  for  new 
seed;  the  "  doctoring"  clover  seed,  so  as  to 
make  rotten  seed  pass  for  sound;  and  selling 
one  variety  for  another,  are  examples  of  wilfd 
imposition.  There  are  other  cases  which  arise 
from  carelessness,  or  are  unavoidable.  Thus, 
in  roots  the  bought  seed  is  often  grown  from 
■roots  of  any  size  or  shape,  consequently  the 
seed  therefrom  produces  inferior  crops ;  the 
seed  is  often  untrue  to  sort  from  being  grown 
in  contact  with  others  of  the  same  species,  but 
ar  different  variety;  turnip  and  cabbage  seed 
are  especially  liable  to  this  hybridization.  In 
other  crops  foreign  clover  and  flax  seed  is 
apt  to  be  infected  with  many  seeds  of  weeds, 
especially  the  destructive  clover  and  flax 
dodder,  and  is  liable  to  be  injured  in  the  sea 
voyage;  and  all  kinds  of  foreign  seeds,  from 
being  badly  or  carelessly  harvested  and  pre- 
servwl,  arc  much  more  Hable  to  failure  tiian 
home  grown  seed. 

The  seed  grower  is  recommended  not  to 
cultivate  too  many  varieties  of  the  same 
plant,  and  if  he  grows  more  than  one  variety, 
not  to  have  them  planted  in  contact,  as  there 
is  not  only  the  risk  of  hybridizing,  but  that 
of  mixing  and  confounding  the  seed,  from 
the  carelessness  of  servants.  As  aU  seeds, 
those  from  roots  in  particular,  are  of  a 
scourging  nature,  the  land  will  require  extra 
manuring  after  them. 

Some  seeds,  such  as  beet  and  turnips,  are 
much  attacked  by  small  birds,  precautions 
vriU  therefore  have  to  be  taken.  When 
nearly  ripe,  paths  must  be  made  dividing  the 
large  seed  plots,  by  pulling  the  plants  aside, 
to  enable  the  bird  boy  to  get  close  enough  to 
frighten  away  the  birds,  who  will  rise  up  in 
flocks,  and  must  be  fired  into  as  they  rise; 
large  branches  of  trees  may  be  fixed  up  in 
the  seed,  upon  which  they  light,  and  may  be 
shot  at,  for  the  gunner  must  not  fire  into  the 
seed.  Wooden  clappers  are  used  by  boys 
too  young  for  guns. 


Small  plots  of  two  or  three  rods,  (such  as 
cottager's,)  may  be  covered  over  with  old 
fishing  nets,  costing  less  than  id.  a  yard. 
It  is  a  troublesome  job,  as  the  nets,  which 
are  about  a  yard  wide,  have  to  be  strung 
together,  fastened  over  stakes,  and  i>^ged 
down  at  bottom;  but  it  saves  the  expense  of 
a  bird  keeper.  When  this  is  not  done,  scare 
crows,  small  windmills,  or  a  cat  or  hawk 
tied  up,  are  used  to  keep  the  birds  away. 

To  prevent  the  seed  stalks  when  high  from 
blowing  down,  strong  stakes  are  set  into  the 
ground,  at  short  distances  apart,  vrith  tar 
rope  fastened  from  one  to  the  other. 

Seeds  keep  better  in  the  stack  than  when 
thrashed;  and  to  prevent  injury  from  wet  or 
birds,  the  stacks  are  entirely  covered  (sides 
as  well  as  roof)  with  a  neat  thatching.  It 
would  be  an  advantage  if  the  stacks  were 
also  placed  on  pillars  to  prevent  mice  and 
rats  ascending  into  them  for  refuge,  if  not 
for  food,  as  in  burrowing  about  they  destroy 
much  seed,  and  rats  working  in  the  thatch 
allow  water  to  enter  into  the  stack. 

The  quality  of  seeds  axe  judged  of  by 
weight,  colour,  feel,  and  general  appearance. 

Speaking  generally  of  seeds,  ^ey  should 
not  be  light  or  shrivelled,  as  this  shovrs  in- 
ferior qusEility  or  insufficient  ripening;  nor 
damp  or  soft,  as  this  shows  they  have  been 
badly  harvested,  or  threshed  in  damp  weather; 
nor  musty,  as  this  shows  want  of  freshness,  or 
a  heating  of  the  bulk ;  nor  discoloured,  as  this 
shows  access  of  rain  before  being  secured,  or 
wetness  in  the  stack ;  nor  dull  when  natu- 
rally glossy,  as  this  shows  old  seed. 

I  shall  now  proceed  with  each  kind  of  seed 
separately. 

1.  Turnip. — Fanners,  who  grow  turnip 
seed,  are  of  opinion  that,  when  produced  for 
a  continuance  (as  three  or  four  years)  from 
roots  not  transplanted,  the  bulbs  produced  by 
this  seed  become  fangy,  or  numerous  and  large, 
and  the  necks,  or  parts  between  the  bulbs  and 
leaves,  coarse  and  thick,  and  when  grown 
always  from  transplanted  roots,  these  parts 
are  liable  to  become  too  fine,  and  the  t^ 
roots  to  be  diminished  in  too  great  a  propor- 
tion ;  this  last  fault  (if  it  is  a  fault)  may  be 
remedied  by  occasionally  avoiding  transplant- 
ing the  seed  roots.  Norfolk  seed,  as  Forsyth 
observes,  "  is  sent  to  most  parts  of  the  king- 
dom, never  to  Ireland,  but  after  two  years  it 
degenerates,  (probably  from  want  of  care  in 

Digitized  by  VjOOQ IC 


[    487    ] 


SEEDS. 


sdfictmg  and  transplantiiig  the  seed  roots,) 
«o  that  those  who  wish  to  have  turnips  in 
perfection  shonld  procure  it  fresh  every  year 
from  Norwich,  for,  from  its  known  reputa- 
tion, many  of  the  London  seedsmen  sell,  under 
that  character,  seed  raised  in  the  vicinity,  of 
the  metropolis,  which  is  much  inferior  in 
quality." 

Swedes  are  dug  in  about  the  middle  of 
December;  handsome  roots  are  selected  rather 
than  large  ones ;  for  small  roots  the  ground 
does  not  require  digging  very  deep ;  for  lay- 
ing in  and  covermg  the  roots,  a  usual  price 
is  Sd.  a  square  rod.  The  turnips  are  laid  in 
a  straight  trench,  formed  by  the  spade,  and 
two  intervening  diggings  occur  between  each 
row  of  plants.  On  a  sandy  soil  that  digs 
well,  a  man,  with  a  boy  or  woman  to  lay  the 
tnmips  in  the  trench,  will  get  over  about  ten 
rods  a  day.  When  the  turnips  are  large  the 
work  will  of  course  go  off  slower. 

The  Swedes  do  not  do  much  in  winter. 
About  the  middle  of  April  the  leading  and 
highest  shoots  are  cut  off  with  a  reap  hook, 
as  these  flower  before  the  lateral  shoots,  and 
by  cutting  them  off  the  side  shoots  grow 
stronger,  and  the  flowers  come  out  more  to- 
gether. In  good  seasons  the  seed  will  be 
cut  and  thrashed  before  the  middle  of  July, 
and  may  be  followed  by  transplanted  cab- 
bages, or  even  by  late  turnips.  The  seed 
being  cut,  is  laid  in  rows,  turned  once  care- 
fully in  the  morning  before  the  dew  is  off, 
placed  with  care  in  a  light  one-horse  cart, 
with  a  cloth  in  it,  or  in  a  tumbril,  with  racks 
at  the  bottom,  to  prevent  the  seed  being 
lost,  and  thus  taken  and  thrashed  on  a  rick 
dotii  in  the  middle  of  the  field. 

This  cloth  has  a  little  straw  placed  under 
it  to  keep  it  dry  and  level.  The  seed  being 
thrashed,  is  sifted  from  the  roughest  of  the 
diaff,  then  taken  home  and  winnowed,  and 
kept  three  bushels  in  a  four  bushel  sack,  laid 
on  its  side  to  prevent  heating.  Sometimes  the 
seed  is  cut  down  with  reap  hooks,  about  half- 
way up  the  stem,  and  the  seed  stalk  supported 
on  this  stem,  it  thus  dries  much  quicker. 
When  dry,  after  being  thrashed  in  the  open 
field,  it  is  carried  home  in  a  carriage,  three 
feet  high,  and  five  feet  by  six  feet,  like  the 
body  of  a  skeleton  cart  running  on  sledges, 
and  lined  with  canvas;  this  is  much  more 
convenient  than  sacks ;  (rape  seed  is  carried 
home  in  the  same  manner,  and  the  haulm  of 


it  burnt  on  the  ground.)  Turnip  seed  ap- 
pears a  profitable  crop  to  grow,  as  it  averages 
twenty  to  twenty-four  bushels,  and  if  a  good 
variety,  it  rarely  sells  at  less  than  2&.  a 
bushel.  The  seed  is  also  sometimes  stacked  in 
the  stalk  when  it  is  not  wanted  for  some  time. 
White  turnip  seed  is  grown  in  equally  the 
same  manner,  only  being  too  tender  to  with- 
stand frost,  it  is  kept  in  clumps  till  the 
spring,  and  in  March  or  April  ploughed  in 
rows  three  feet  apart,  and  a  foot  from  bulb 
to  bulb. 

The  flowers  of  the  Swede  seed  are  df  a 
hrotonish  yellow ;  if  a  turnip  should  appear 
bearing  bright  yellow  flowers,  these  should 
be  cut  off,  as  they  show  a  degenerated  or 
hybrid  kind.  All  charlock  plants  growing 
in  or  near  the  seed  must  be  destroyed  before 
flowering,  to  prevent  contamination. 

The  seed  stalks  are  only  used  for  litter, 
or  for  bottoming  stacks ;  old  turnip  seed,  if 
well  preserved,  is  equally  good  with  new ;  it 
is  rather  slower  of  germination,  and  this  gives 
a  hint  to  mix  old  and  new,  and  thus  have  a 
better  chance  of  avoiding  the  fly. 

2.  Carrot  seed, — If  one  wishes  to  produce 
a  very  superior  sample  of  carrots,  roots  com- 
bining size  and  fine  shape  should  be  selected 
for  transplanting,  and  only  the  largest  seed 
heads  gathered ;  and  to  obtain  the  finest  size 
possible,  only  the  seed  from  the  outer  umbels 
of  the  large  heads.  For  general  purposes, 
however,  select  good  well-shaped  roots,  and 
gather  all  the  seeid  heads  except  the  smallest. 
As  the  seed  heads  come  to  perfection  at  dif- 
ferent times,  the  largest  first,  they  must 
therefore  be  gathered  by  hand,  as  they  ripen 
(in  September  and  October.)  Bad  seed  is  a 
frequent  cause  of  the  failure  of  the  carrot 
crop,  and  cases  occasionally  occur  where  only 
a  small  proportion,  if  any,  of  the  seed  ger- 
minates. Hence  there  is  not  only  a  necessity 
for  sowing  seed  that  is  grown  from  carefully 
selected  roots,  but  it  is  a  wise  precaution  to 
make  trial  of  the  vegetative  power  of  the 
seed,  before  sowing  a  considerable  quantity. 
This  is  easily  done  on  a  hot  bed,  &c.,  and 
would  be  useful  for  other  seeds  as  well  as 
the  carrot.  Straight  clean  roots,  with  a 
single  bud  on  the  top,  should  be  selected  at 
the  time  of  taking  up,  (those  with  a  double 
top,  covering  the  crown,  being  likely  to  pro- 
duce carrots  running  to  se6d,  or  producing 
little  besides  leaf,)  and  the  leaves  should  not 
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k»  cut  off  90  near  the  orown  aBfor  those  that 
are  inteoded  for  feeding  poipoaes,  for  if  cot 
▼eiy  ckfle,  they  will  not  grow.  A  sii£Beient 
quantity  of  carrots  heing  selected,  they  may 
either  be  stored  till  March,  or  replanted  im- 
mediately on  any  convenient  spot;  pbnting 
in  March  will  he  best  if  hares  and  rabbits 
aieabundimt.  If  the  roots  are  large,  trench^ 
ing  will  be  neeessary,  but  for  moderate  sized 
roots  a  deep  digging  will  be  sufficient.  The 
seed  being  gathered,  it  is  exposed  to  the  snn 
on  fine  days  on  a  rick  cloth,  and  when  per- 
UaAj  dry,  is  either  thrashed  ont  by  a  stick 
or  flail,  or  nd)bed  through  a  sieve^  or  the 
seed  heads  themselves  are  put  in  bags  and' 
Ivuig  up  in  a  dry  airy  place,  until  the. 
time  approaches  for  sowing ;  it  keeps  rather 
better  in  this  latter  way.  If  it  is  so  wet 
that  the  seed  cannot  be  dried  in  the  open 
air,  it  is  thinly,  laid  on  wattled  hnrdles  in  a 
ah^  so  as  to  allow  a  circulation  of  air  be- 
tween the  hurdles.  If  a  moden^  heat  could 
be  sullied  by  currents  of  warm  air,  it  would 
be  a  great  advantage  in  drying  all  kinds  of 
seed  in  wet  weather. 

QiCFOt  seed  of  fine  quality,  that  can  be 
depended  upon  to  vegetate  perfectly,  is  of  a 
light  colour,  and  has  a  pleasant  aromatic  taste 
and  smell;  rain  discolours  the  seed  nmoh. 
Tba  stalks  are  useful  for  kindling  or  bunir 
ing.in  ovens,  as  well  as  fw  litter. 

3.  Beet  seed. — Hie  best  shaped  roots, 
dionld  be  selected  at  the  time  of  taking  np 
the  crop,  and  stored  separately.  About  the 
boginning  of  April  they  may- be  dug  )n>  the 
distance  of  each  root  being  two  feet  by  three 
feet.  Care  must  be  taken  that  the  tops  of 
the  roots  are  just  under  the  s(h1»  for  if  co- 
vered in  very  deep,  it  sometimes,  happens 
that  the  shoots  will  not  make  their  way, 
through  the  soil ;  and,  on  the  other  hand,  if 
the  mangold  protrudes  far  above  the  surface, 
it  will  shoot  at  first  very  well,  but  after  a 
time  will  suffer  if  dry  weather  follow,  and 
will  be  liable  to  be  broken  off  by  high  winds. 

Hie  seed  generally,  ripens  early  in  Sep- 
tember, and  may  be  cut  and  set  up  in  shocks^ 
and  when  perfectly  ripe,  thrashed  in  the 
field.  Tar  line  is  used  to  tie  up  the  sheaves. 
Hie  seed  will  require  a  keeper,  as  birds  are. 
very  fond  of  it ;  it  may  be  pres^red  in  sacks, 
hung  up,  to  keep  the  mice  from  it.  In  case 
of  vwy  wet  weather,  just  when  the  seed  is 
ripe,  its  destmotion  by  birds,  and  injury  by 


weother,  may  be  pecwicid  by  iMag^  ihm 
sheaves,  directly  when  cat,  upi^^  iato  mg^ 
gxma,  and  draw  them  uader  oaw,  d<iana|^ 
them  ont  into  the  son  whea  fine. 

I  now  come  to  those  deseriptions  wdkiik^ 
commonly  go  l^  the  name  of  "-a^eda;"  I- 
give  the  practice  of  the  eastern  ceraliaa,  w* 
these  crops  are  grovm  there  very  extewive^. 

4«  Bed  and  white  cla»ar» — Bed  d^er, 
when  intended  for  seed,  is  fed.tiU  Jane,  aad 
white  till  May»  (not  folded,)  and  iima,  sli^ 
up  for  seed;  (he  feeding,  with  sbe^  ntdbea 
the  dovOT  blossom  more  ayt  onee.  Bed  clover, 
is  sometimes  mown  for  hay,  and  then  seed^ 
but  the  lateness  at  which  tbis  is  hMveated 
makes  this  an  uncertain  pmetiee,  the  lak^ 
ness  of  the  season  rendering  it.inlenor-to 
" maiden"  seed,  or  that- pc^biee«k;^ter  M 
clover. 

Stones  are  picked  off  the^iayer  dwcing  4k^ 
winter,  and  the  thistlea  and-  othev  weedir 
choj^ed  up  a  short,  tone  aft«ithe.'Cropiis 
shut  up  for  seed.  White  dovec  in  nwpw 
early  in  the  mornini^  and  late  at-  ni^it^  jn. 
dry  weather,  for  when  dam^  the  8eed»«d» 
not  brush  <^;  this  is  not  reqoirod^for  red 
clover. 

Men  or  women  fottowt  the  mowers  -  with 
dose-toothed iren«, rakes,  for  Hsb  purpeeetiC; 
collecting  the  hjeads  of  dovw  that  fiitt  be- 
tween the  swalhs.  The^eostfi^mowingiisirQm 
2s.  to  2#.  6dL  per, acre*  that  of  raking  ^sdioii 
Ir.  pereere.  The  cloyer  is  turned  and-lifi^ 
as  occasion  may  require,  a. rake  fnUcudig 
each  man  that  turns*  When  fit  to  eart^  te 
seed  is  gathered  in  rows  with  hand  rakoa  ilb* 
the  morning  while  the  dew  is  on  .the  gfemidr 
in  a  sinular  mttuter'to  barley,  theint«pvija^ 
between  the  rows  bei#g  sufficiently,  wide  ibr 
the  passage  of  the  wagons;  in  p^ching,  tho; 
seed  is  handled  as^corefo^ly  aa-  posaiUe. 

When  carting,  white  dover,  women  and- 
children  f olio w-the  waggons  to  i»dS(ika^|o(te 
of  dover  left  by  the  pitehers,  After  caiiiag;, 
the  field  is  raked  while  the  dew<  is  ont  tbe 
ground*  Hie  seed  is  cither  thra^ed  by  ha«A 
or  by  the  machine ;  the  cost  of  "  ool^mg." 
sepacoting,  the  seed  &om  the  stalk,  a>d 
"drawing,"  separaliing  the  seed,  from  tbt: 
husk,  is  4«.  to  5^  per  bushd  of  five^toaefc 

Se»d  is  drawn  in  a  wooden  fram^  on  whick 
the  cohis  laid,  while  five  or  six  men..thrmk: 
away  with  flails.  Uowcver,  this  is  mndkbettir 
done  by  maduQery.    A  crop  of  red  dma 
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flititii  tivo  t»  flighl  bushfliU;  oC  wbke;  thre6 
to  HUM  bUBb^  (<^  fire  BtoDes)  per  aere. 
€Bnmr  seed  is  tken^  t»  keep  besl*  iik  the 
Itaek.  Both ''oeb^ittg'" and" drawing "ase 
ofttfr  dMUfrbyithe  eenmio^  thrashing  niudiiBet 
thelalterat  the  rate  of  abovt  fo«r«  steks  a 
d^  The  little  hasdrina^nest  (as  Barrett's 
aftd  Eiail'S  for  ezanj^eO  tiurned  b^  two 
men,  are  sometimes  used  for  "drawng'* 
dftfer,  i^eh  'th^  do  at  4^iit  oBe-ISMffUi  ue 
speed  K}f  the  foar-hors*  matMaan. 

The"'  Rawing  '*  appcffatos  is  an  additional 
cover  introduced  below  the  dram  or  beater, 
li^  will  be  seen  that,  \^^her  flail  ormadHUe 
is  -need,  a-  double  process  is  neeeseaiy,  the 
firatto-separafte  the  heada  ttom  the  stalks, 
aod^the  second  to  extract  the  seed  from  the 
mndrared'Aeveta;  but  if  the  Ammcan  plAn- 
oC>a  machine,  to  ami  the  hetulaoW^  was 
eo^CTed^  thore  would  be  only  one  operatien 
xtqeived.- 

Ilfee  clover  stattSB  make  tolenible  fodder, 
and  the  chai^  and  dirt'  is  thrown  into  the 
jBavore  pit,  mixed 'with  lipoid  mttrare,  or 
thrown  <wer  the  pastiHest 

Bed  dorer'  seed  ou^t  to  be  of  a  deep 
purple  colour;  this-  s^wb^  thiit^  it  is  weu 
ripened,  and  &ee  fii^m^  tho  seeds  of  >ireedS) 
partienllirif  those  of  the  cemMon  dock  and 
plamtwa. 
'  bi  iSWnfifM,— 'nie- land  is  rolled  in  the 
spnngi  aikd  the^tenes  ^ked  the-same  as  for 
a  hay  KJFop.  The  seed  crop  is  usnally  fit  to 
c«t«about  the  begimiing  of  Jidy,  but  -the  time 
varies  with  the  season.  This,  as  well  as  aU 
Mist  seed  ;crop8  of  the  subm  fipecies-  of  plant, 
is  best  cot'  either  early  in  the  morning,  or 
late  in  the  evenmg,  as  the  seed  is  muohmore 
liaMe  to -brush  off  the  stalk  during  the  heat 
of  the- day,  than  darmg  the  cool  uid'damp^ 
ness-  of  the  mornings  and  evemngs.  Hie 
mowers  will  rest  dmring  the  worst  time  for< 
hard  labour  J  Two  orihree^ys  after  cutting, 
the- seed'  may  be  tamed,-  and  shoold  it  eoft< 
tiilue'  fine  weathiNr,  tfab  crop  wiH  be  fit  to 
cart  in-  six  or  seven  days*.  In  unlavourable 
weather,  the  swaths  wOl^  of  course,  require 
'  liftings  and  tnnnng.  On  the  morning  of 
carting,  the  swaths  are  gathered  into  rows^ 
sufficiently  far  apart  to  allow  the  passage 
itfa  cart  or  waggon,  a  horse  or  hand-rake 
'  htkag  first'  used  in  the  intervals.  The  ga- 
'  tilling  should  be  completed  before  the  sun 
'     hMon  mueh-pow^r,  ormudi  of  the  seed  wiU 


biB  brushed  out  im  tba  aet.  o£  movkig  t]» 
swaths. 

Ab  soanat  the  sainlna  is  dfy»  the  carters 
may  be  set  to  work;  but  can  oNitt  ba-taken^ 
to  InadU  the  seed  as  carefully  as  posnUe,  or 
some  loss  will  be  sustamed.  llie  seed^i>. 
thou^  to  keep  best  in-  the  stack;  for  if  evt 
and  thrash^  in  the  field  in  a«imilar  manjMr- 
to  turnips,  it  is  apt  to  heat;  unkss-liid  veryr 
thin  in  the  bam,  and  turned  fjreqoently;  o» 
unless  Jethro  Tkilf  s  phm  is  followed,  of  pli^. 
dug  thin  l^ers  of  seed  in  the  bam  betweta* 
layera  of  straw»  Produce  of  seed  from  f inyrt; 
to  five  saeksper  aere. 

The  seed  stalks  appear' rough  and  ^iol^^ 
bi:^  if  ciM;  into  short  ohaf^'  thiBy>*will  make 
useM  provender,  and  many  farmevs  con* 
^ide^  it  nearly  equal  to  hay.  As  every^  eaE>of  : 
(Sainfoin  ripens  its^seed  at- its .  lowest  pari- 
Jfipst,  and' this  lower  seedi  wMeh^iathabest^ 
would  shed  and  be  lost^  by  waiting  tiMthft- 
%&^  seed  of  the  ear  was  ripe;  sainfo^  should 
bo  cut  when  the  first  Uown  -seed  is  rip^  and^ 
the.  less  blown  be^^ming  to  bte  foil,  at^th» 
nmripe  seedawill  ripen  after  cutting. 

TliB  seed  shasldbe  soum  quito  fifesh.. 
jQoodseed  may  be  knowB»  by  the-hiisks  being 
of  a  bright  ceioar^  the  kernel  fiiU  andplnn^ 
^-  a  l^ht  grey  (ur  blue,  though ^ometmies  of  > 
kt-^Mmng  ^Uaek.  If  when  the  kernel  is-ci^ 
asunder,  it  a]^peart  greenish  and  fresh)  it  is*- 
jcertaai  sign  of  its^  being-  goad,  bat  if  of  &. 
ye^insh  cdoar^  and  thin  spotted^  it  shouU* 
S)e  rejeeted.< 

Hie  seed  of  Bromus  SteriMB^  whidi  is  aa 
}6ag  as^an  oat,  and  of  the  exaot  weight' of  ^ 
paiofDitt^  is  apt  to  be.  miied/iwith-  the  seed< 
Ithte  only  way  to  separate  itis  by^ibwiresieve^ 
the  interstices  of  whi(^  are  loag»  and  too> 
jnarrow  to  let 'the -sainfoin  «eed  pass;  but  as. 
thift  is  a  tedious  operation,  milling  or  re^ 
;maving  the  •outer  husk'  may  be  -resorted  to  $ 
this  is. done  by-  subjeotipig  ther  seed  rqteat^ 
-edlf  to  the  robbing  action  of  a  pair  of  plaitty 
u  e,  undressed  millstones.  Some  miller»> 
make  a  business  of  milling  both  sainfeia 
and  trefofl  seed  for  farmers.  About  half « a^ 
cwt.  of  dean  seed  is  ]»rodnced  from  a  saek. 

lliB  French/-  double*cut  sainfoin^  was  i»^ 
trodaoedby-Mr.  Hiue,  of  Nevniham,  Herte^ 
a  few  years  back,  under  the  name  of  Giant;^ 
it  is  of  very  n^id  growth,  and  prodacee  two- 
crops  of  hay,  or  one  of  hay  and  one  of  seedi< 
yeariy.    It  is  preferable  to  hafe-thotlasiciofi 
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the  seed  one,  as  if  the  first  is  reserved,  the  seed 
produce  of  tiiis  variety  is  generally  small. 

6.  Bj^e  gratt. — Italian  rye  g^iiss  for  a 
seed  crop  requires  to  be  cat  before  it  becomes 
perfectly  ripe;  for  if  allowed  to  stand  too 
long,  the  greater  portion  of  the  seed  will  be 
Uown  out  by  the  wind.  When  the  seed  is 
ripe,  (this  may  be  known  by  examining  the 
hods,  and  seeing  that  the  seed  is  perfectly 
formed,)  it  is  mown  early  in  the  morning,  for 
when  damp  the  seed  does  not  shake  out  so 
much  as  it  does  in  the  heat  of  the  middle 
part  of  the  day.  When  the  mowing  is 
finished,  should  any  docks  or  thistles,  or  any 
other  large  weeds  be  observed  in  the  swath, 
they  may  be  picked  out  by  women  and  chil- 
dren; tiiis  will  tend  in  some  measure  to 
secure  a  good  and  genuine  sample  of  seed, 
the  sowing  of  which  will  not  produce  a  crop 
of  weeds  upon  the  land.  The  next  day  after 
mowing,  as  early  in  the  morning  as  it  can  be 
conveniently  done,  the  grass  is  tied  up  in 
sheaves  in  the  same  manner  as  wheat,  (the 
bands  are  made  of  the  rye  grass  itself,)  and 
then  placed  four  sheaves  in  a  shock.  By 
adopting  the  practice  of  tying,  compara- 
tivdy  slight  loss  of  seed  is  occasioned  by  the 
operation  of  getting  together  and  carting; 
the  straw  must  also  be  more  valuable  than 
when  exposed  to  the  full  action  of  the  sun 
and  wind.  The  seed  will  be  fit  to  thrash  in 
a  week  or  ten  days  from  the  time  of  cutting; 
bat  this  of  course  depends  upon  the  weather. 
It  may  also  be  carted  sooner  if  thrashed  in 
the  field  at  once,  than  it  can  be  if  stacked  or 
carried  in  bulk  to  the  bam;  for  if  at  all 
green,  this  kind  of  grass  is  very  likely  to 
heat,  and  thus  spoH  the  seed.  A  hot,  dry, 
calm  day,  ought  to  be  selected  for  threshing 
the  seed  in  the  field,  and  a  smooth  piece  of 
ground  may  be  selected  for  the  thrashing 
fioor  in  the  centre  of  the  piece.  Four  or  five 
thrashers  may  be  kept  at  work  by  having  a 
horse  and  a  light  cart,  with  a  doth  laid 
across  it,  to  prevent  the  shed  seed  being  lost. 
A  man  and  a  boy  carting,  with  one  horse, 
win  keep  four  or  five  threshers  at  work. 

The  rye  grass  straw  may  be  stacked  up 
immediately  after  thrashing:  and  if  it  is  not 
made  too  much  it  will  be  pretty  good  hay. 

The  seed  will  require  to  be  spread  thinly 
over  a  floor,  and  frequently  turned  with  a 
shovel  to  prevent  heating,  and  on  hot  days 
it  must  be  laid  on  a  rick  cloth  in  the  sun; 


this  will  require  to  be  repeated  several  times 
before  it  is  fit  to  be  put  away  into  sacks. 

The  proper  colour  of  Italian  rye  grass 
seed  is  light  straw,  and  it  ought  to  be  awned 
or  bearded;  this  may  be  seen  by  strewing  a 
few  seeds  on  the  coat  cuff,  or  any  black  sur- 
face. The  awns  are,  however,*  no  certain 
sign,  as  over  ripened  seed  very  often  loses 
them. 

Common  rye  grass  is  managed  the  same 
way  as  the  Italian,  except  that  it  is  loose, 
and  turned  instead  of  being  sheaved  and 
shocked. 

7.  Separated  grass  seeds,-— Tk&sib  ought 
to  be  sown  in  April.  Arthur  Young  intro- 
duced the  system,  and  in  his  Calendar  he  ad- 
vises them  to  be  sown  in  drOIs,  one  foot  asun- 
der, and  be  kept  perfectly  clean,  the  worst 
weed,  and  one  most  Ukdy  to  come,  being 
other  sorts  of  grass.  The  year  following 
sowing  they  yield  more  seed,  and  presently 
decline  in  quantity.  The  sorts  recommended 
are  the  va&sAoyf  fescue  ^  the  •poatrivialis,  the 
crested  dogs'  tail,  the  meadow  fox  tail,  and 
the  rough  cock's  foot.  Timothy  grass  is 
always  to  be  had  from  America,  and  York- 
shire white  is  in  common  sale.  For  the  fisur- 
mer's  own  use  they  may  be  sown  broad-cast, 
but  the  growth  not  recommended  unless  by 
contract  to  a  seedsman.  Mr.  Young  had  the 
cock's  foot  and  the  taU  oat  grass  gathered 
for  him  at  4ks.  a  bushel,  and  the  crested  dog's 
taU  at  Is.  a  lb.  He  thus  laid  down  scores  of 
acres,  and  found  it  cheaper  to  buy  so,  than 
to  grow  in  drills. 

There  are  other  seeds  grown  by  farmers, 
but  they  may  most  of  them  be  grown  from 
the  above  descriptions,  by  a  little  considera- 
tion, and  comparing  their  neture  with  those 
given  above.  Thus,  parsnip  seed  is  grown 
exactly  as  carrot  seed,  the  trefoil  as  clover; 
the  culture  of  cole  seed  and  cabbage  seed 
much  resemble  that  of  turnips;  and  that  of 
tares  is  not  unlike  that  of  peas.  Tares  for 
seed  require  to  be  sown  thinner  than  when 
intended  for  soiling.  It  is  a  good  plan  to 
sow  them  with  beans,  (from  wMch  they  are 
easily  separated  afterwards,)  they  are  thus 
kept  from  the  ground,  and  ripen  better. 

VERMIN.— This  title  is  applied  to  those 
animals,  birds,  and  insects,  which  injure  or 
destroy  the  farmer's  crop  or  stock ;  atill  it 
must  never  be  forgotten,  that  what  are  Ter> 
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min  in  one  sense  of  the  word,  may  in  another 
be  beneficial  in  an  equal,  or  perhaps  a  greater 
degree,  and  that  some  of  the  animaU,  &c., 
known  as  Tennin,  are  quite  harmless. 

Thus  the  fox,  though  he  destroys  poultry, 
yet  benefits  the  farmer  by  his  destruction  of 
rabbits;  the  stoat  and  weasel  repay  an  occa- 
sional diicken  killed,  or  egg  sucked^  by  des- 
troying numbers  of  mice  and  young  rats. 
The  rook,  by  the  number  of  wire  worms,  and 
other  insect  vermin  it  destroys,  quite  com- 
pensates for  its  occasional  injury  to  our  po- 
tato and  com  fields.  The  sparrow,  although 
one  of  the  greatest  bird  pests,  no  doubt  des- 
troys, especially  when  feeding  its  young, 
numbers  of  caterpillars.  Of  those  quite 
harmless,  the  bam  owl,  as  destroying  mice 
«nd  rats,  ought  to  be  encouraged  by  every 
fiourmer.  The  badger  lives  principally  on 
wild  roots;  and  the  hedgehog,  although  ridi- 
culously accused  of  sucking  cows  in  the 
night,  and  injuring  their  dugs,  is  quite  harm- 
less to  the  farmer,  although  it  may  occasion- 
ally destroy  the  eggs  of  game  birds. 

The  domesticated  animals  occasionally  be- 
come the  worst  of  vermin.  Thus  the  dog 
will  destroy  more  sheep  and  lambs  in  one 
night,  than  the  fox  would  in  a  year.  And 
the  est,  either  when  gone  wild,  or  in  a  do- 
mesticated state  at  home,  will  destroy  chick- 
ens and  pigeons  to  a  great  extent,  and  poach 
for  partridges  and  rabbits. 

^e  knowing  the  kinds  of  vermin  by  their 
foot  marks  is  very  useful.  One  may  know 
what  animal  is  the  infesting  culprit,  by  lay- 
ing some  damp  and  finely  sifted  sand  or 
mould  in  its  haunts.  A  cast  for  future  study 
and  comparison  may  be  taken  from  this  in 
plaster  of  Paris.  The  fox's  footmark  may 
be  known  from  the  dogs,  in  the  former  hav- 
ing comparatively  no  ball  to  its  foot,  a  fe- 
mide  fox  less  than  a  male. 

Vermin  are  destroyed  by  using  their  natu- 
ral enemies  to  kill  them,  as  dogs  and  ferrets 
for  rats,  &c. ;  taking  advantage  of  their 
habits  and  of  their  appetites,  either  for  food 
or  in  the  mutual  affection  of  the  sexes:  thus, 
by  imitating  the  call  of  one  sex  to  the  other, 
we  attract  and  catch  birds ;  and  by  a  pecu- 
liar method,  to  be  afterwards  described,  the 
most  wary  male  fox  or  dog  may  be  caught. 

I  shall  now  proceed  with  the  subject, 
dividing  it  into  Animals,  Birds,  and  Insects. 

JmmeU  vermin, — ^Among  four-footed  ani- 


mals the  rabbit,  rat,  and  mouse,  are  the  most 
prejudicial  to  iJie  farmer,  yet  the  fox,  mole, 
&c.  &c.,  are  also  of  this  class. 

1.  The  fox. — ^This  enemy  to  lambs  and 
poultry  is  destroyed  in  the  following  man- 
ner. Five  or  six  circles,  about  three  feet 
diameter,  are  cut  in  different  parts  in  a  park 
or  warren,  about  four  inches  deep,  and  refilled 
with  sifted  mould.  The  operator  then  takes 
a  sheep's  paunch,  mbs  his  feet  on  it  to  pre- 
vent the  fox  smelling  them,  ties  a  string  to 
it,  and  drags  it  to  eaich  circle  of  mould ;  in 
these  he  strews  pieces  of  strong  old  Cheshire 
cheese ;  after  baiting  these  for  three  or  four 
days,  the  fox  will  boldly  trample  all  over  the 
sifted  earth,  and  where  he  feeds  the  freeest, 
set  two  steel  spring-traps,  and  you  will  be 
almost  certain  to  catch  him;  these  traps 
must  be  covered  with  fine  mould,  and  the 
mould  sifted  in  the  traps  must  not  be  touched 
by  the  hand. 

A  mixture  of  nux  vomica,  dripping,  or 
krd  and  flour,  made  into  balls,  then  relied  in 
honey,  and  stuck  in  sticks  six  inches  high, 
to  prevent  mice  eating  them,  may  be  used 
when  the  fox  will  not  follow  a  trail.  How- 
ever, as  these  are  very  likely  to  poison  dogs 
likewise,  other  means  had  better  be  in<dL 
And  one  of  these,  which  will  attract  the 
most  suspicious  fox,  is,  when  a  bitch  fox  is 
taken  that  goes  a-clicietinff;  remove  the 
sperm,  and  mix  it  with  gum  mastic,  and 
keep  it  in  a  close  vessel,  (it  may  be  kept  a 
whole  year;)  when  wanted,  take  a  large  piece 
of  rind  of  bacon,  broU  it  well  on  a  griddren, 
and  then  dip  it  in  the  pot,  using  it  as  a  trail. 

The  fox  is  also  trailed  to  a  tree,  in  which 
the  person  places  himself  to  shoot  him ;  or 
to  a  hook  made  of  large  wire,  and  turning  on 
a  swivel,  baited  with  a  piece  of  &esh  cheese 
or  liver,  and  hung  so  high  that  he  is  com- 
pelled to  leap  to  it,  and  thus  hooked  like  a 
fish. 

2.  Badger. — ^This  harmless  animal  feeds 
only  by  night,  on  pig  nuts,  acorns,  beech 
nuts,  and  other  mbbish ;  he  is  caught  on  a 
moonlight  night,  when  out  for  food,  by  put- 
ting a  thin  sack  in  his  hole,  with  a  running 
noose  at  its  mouth ;  one  person  remains  near 
the  hole,  and  another  beats  round  with  a  dog; 
when  the  badger  finds  the  dog  after  him,  he 
runs  to  his  hole,  and  goes  into  the  sack, 
which  slips  close  like  a  purse,  and  the  party 
near  the  hole  pulls  him  out,  by  laying  hold 
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iiig  tb«'lMidgw.  Sone  plaee  a  sted  tnp  in 
his  earths  or  hoke,  after  testiog  whether 
thflj  ave-uaed,  by  &rst  fillisg  them  up,  and 
seeing  whether  the  badger  reopens  them. 

A  pitfaH,  about  five  feet  deep,  and  fonr 
feet  long,  narrower  at  top  and  bottom  than 
in  the-  middle,  is  sometimes  need;  this  is 
oofered  with  small  sticks  and  sheaves. 

Hie  dogs  for  hunting  badges  ong^t  to  be 
of  ajtreng  bdd  kind,  a  crose  between  the 
terrier  ai^  the  boU-dog,  and  wear  tough 
leathern  cdtars  on  their  necks,  as  ba^;ers 
bite  ^ery  sharp. 

Polecat,  siemt,  and  losmsel,  maj  be  taken 
rs,  that  is,  spring  traps  covered  with 


mould,  or>  the-  materials  where  the  trap  is 
setk  and -so  sunwinded  by  twigs,  lmsl»M,  or 
vidutever  may  not  eicitesus}»<aony  that  the 
aniflMl  most  tread  on  the  trap  to  get  at  the 
bait ;  they  are  also  taken  in  box*tn^,  and 
fidse bnrn»ws, or  deed f^may be  anj^oyed 
far  pdj»  cats.  These  are  made  of  a  square 
pMoe  of  wood,  weighing  forty  or  fifty  ponndSj 
with-  a  hok  bored  in  the  middle  of  the  upper 
edge,  and  a  crooked  hook  placed  in  it,  sup- 
ported on  sticks-  about,  twelve  inches  high, 
aad  abridge  at  bettom,  so  connected  with 
thte  hodc,  thai  the  annual  watidng  on  it,  die* 
oenneets  the  catch-  of  the  drop,  and  letsit 
filfi  on  itaeH ;  the  sidflS'  of  tbis  trap  are  so 
deAnd6d  bybotfds  <x  twigs,  that  the  aoimal 
must'  wdk  on  the  bridge.  Weasels  and 
etoats,  though  sometimes  useful  in  destroy- 
ing  rata  ta^  mice,  yet  as^  killing  poultry 
aie  also  vermin ;  they  may  be  caught  in  box 
tamps,  bmted  with  a  small  bird  or  egg,  or 
destroyed  by  plaeing  in  their  haunts  small 
pieoee  of  paste,  consisting  of  pulveiized  sal 
annnoiiia,  mixed  withitho  'v^te  of  egg,  wheat- 
enfiour,  and  honey.  Strewing  of  rice  round 
the  place  y^re  hens  nestle,  is  said  to  drive> 
away  these  depredators,  as  also  the  smell  of 
a  bmmt  cat,  as  all:  animals  are  terrified  at  the 
burning  of  their  own,  or  of  a  similar  species^ 
Straoge  «ats  are  sometimes  the  worst  sort 
of  vermin;  th^  may  be  attracted  to  a  trap 
by  the  powder  of  valerian  root,  or  pieces  of 
maram  <nr  cat-thyme ;  the  bait  may  be  fishes' 
heads,  or -a  red  herring;  when  canfi;ht  in  a 
box-trap,  use  a  sack  to  take  them  out  with, 
phMing  the  mouth  of  the*  sack  over  the  trap, 
as  cats  are-  very  fierce  when  caught,  ai^ 
stfikb  at  the  person's  face  vrith  their  dkws. 


BaiiUs.—Vitamtn  have  itoee  ondasKil 
catdiing  rabhits,  with  fold  nets^  wi^b^qaing 
traps,  and  with  types,  a  specaee  of  tiapi^  TI10 
fold  nets  aie  aat^afaout  midnig^.,  aboot-midr 
way  between  the  borrowa  and  thD  feed&ig 
grounds,  thoraUiiti  being:  dmen:  injvrilh 
degs,  and  kept  indoead- in  the  foli:ttBiil 
morning.  "Typei&**  consist  of  a  Im^  jit 
or  dstem^  fornwd  within  the  gronsd,  sod 
covered  wHh  a  floorv  or  large  falling,  doocj 
having  a  smdl  tn^oor  -nieely  balam>ed  to- 
wards its  lientre,  into  wMeh  the  rabMte  aie 
led  by  a  nanow  month.  This^  tr^  is  set 
close  to  the  warren  voU^  v^aasn  thft  n^faits 
sorateh  to  make  their  eeoi^,/>r«t  any  sin^ 
opening  in  a  field  of-  twrnipa^  TTie^moiitii 
being  left  qien,  and.  the  tr^  ksptoevoed 
with  a  board  for  n  nightior  two^  to  give  the* 
rabbits  leave  to  retreat;  «»d  get  then^a^ 
customed  to  the  passage^- 

Rabbits. are,  however,  loenuaUy^caq^Jiy 
ferrets ;  by  unng  mm^ibd  f^irets  for  tinir 
hole,  and-  small,  purse  nets;  keep  stfiet  si* 
lence,  or  the  rabbits  w31  not  start;  ytbea, 
they  do,  they  rush  into  thn  net,  which  desprs 
iqi.  and  catches  them.  When  tal^bits^waU  not 
start,  use  the  lined  feciet^  t\  e.,  vntib^^a  line 
ta  his  nedc,  and  a  small  beU  alSxed,  so  that 
you  can  hear  where  he  geesi  if  the  foffct  is 
a  stont  one,  of  1h&  half  peleoit'  bseed;  it^will 
sometimes  seise  the  rab^,  satbat  th^  mi^ 
be  both  drawn  out  together ;  if  not;  diWHthe 
ferr^out^imdtry  aUtheholes^  the. rabbits 
will  then  get  together<t*  the  lower  hfto,  jaR 
they  caaa.  run  no  faxikst ;  then  liatest  imUkr 
your  ear  to* the  ^ronnd,  till  yon  heur^the 
ferret  or  hii  bell;  dig  dovm  jnrt'befiH»  whwre 
this  sound  comea-firom,  and  yon  wafl.  caleh 
several  rabbitaby  once^^gging,vi^ereas  othinv 
wise  ycm,  might  have  to  dig.deep  forgone.;  in 
this  method  the^ ferret  mast. not  be  nHwried. 

Ba^. — ^There  are  tlffee  speoiea^  the  oen- 
mon  grey  Norway  rat,  the  black,.  or^old^A- 
lishj  and  the  water-rat;  the^fii^  is  by.^ 
the  most  cmnnxm  and  most  mis^evoua. 

Poisoning  rats  (as  weU  as  mi^e)  is-  a 
common  method,  but  not  to  be  reeomaend* 
ed;  the  many  accidental  deatbs  cattsed  by 
poisons,  and  wilful  onesy^  in  wbieh  the^  poison 
is  bonght  under  the,  pretoice  of  pQiaoning 
rats,  ought  of  itself  tacause  thia  method t» 
be  laid  aside>  as  there  ar^  olhssa  far  better, 
and  quite  aaeffieaciousr 

In  poisonings  there  is  the  risk  of  doctisy- 
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lia^^dter  annnils  who^aeoidentally  find  it,  as 
dogs  and  cats,  and  even  when  the  poison  is 
«flo  oarcfidly  laid  that  4his  risk  is  avoided,  the 
4md  bodies  of  ^e  rats  may  be  eaten  by  cats, 
or  hogs,;  as  ihmr  death  is  never  mrtanteneons, 
^•s  after  poisoniiig,  rats  -and  -nice  have  a 
.ibaramg  thirst,  wMch  leads  them  to  drink ; 
^evtti  hsman  beisgs  may  be  poisoned  by  the 
ianimal  'driiiki^^  of  m(^,  beer,  or  witter,  and 
voBtttrng  into  it.  'The  poiaoaons  effluvia 
-«aB8^  by  the  dead  tats  i»  Another  reason  why 
it  should  iK>t  be  cnq^oytd  in  houses. 

Bats  are  aaught  inthe  box  trap,  so  placed 
in  a  bait«d  Intoh  with  holes  in  each  end, 
that  tiie  rats  make  this  hitch  a  plaee  of 
fte£ng  «nd  resort  iefttre  the  trap  is  set, 
iMfdMiig  over  the  bridge  of  the  ^p  (then 
prevoftted  fimn  fidliag,)  to  get  the  food; 
4)llters  advise  the  nee  of  a  >small  cask,  one- 
-foturtii  filled  with  water ;  this  cask,  covered 
.^vith  a  'skin  of  pardmients,  on  which  the 
lats  are  fed  for  some  days,  l^en  this  skin  is 
•dashed  atirots  the  raidcHe  in  three  or  fonr 
;^aees,  «Bd  the  rats  &U  into  the  water  be- 
low, and  are  drowned. 

^Bnt  the  best  trap  is  the  oommen  spring 
trsp,  kid  in  fketr  runs  withont  any  bait,  and 
^ymUl  ciivered  with  fine  mould,  or  kid  in  the 
«Btr«nces  to  their  hdes  in  itadcs,  and  oovered 
with  chaff;  if  two  or  three  doien  are  thus  laid 
mm  night,  the  effect  will  soon  be  seen.  lu 
bnildiiB^,  where!  theirats  get  to  meal,  cover 
the  traps  vrith  bran,  they  will  irample  this 
alnmt  seekiag  for  food. 

The^wir^  cage  tnqp,  with  foBiiig  domrs  and 
wired  apertuits,  kss^at  the  inside  than  ex- 
ternally, is  flometraies  uselial,  4is  catching 
several  at  a  time  dive;  but  rats  «re  very 
saspiciotts  of  say  iron  sidistance. 

'The  f(^wing  are  excdktt  receipts  for 
untieing  rats,  and  catching  tiiem^dive.  To 
entice,  nse  (^  of  ihodiam,  twenty  drops;  dl 
of  anise,  ten  drops;  musk,  one  grain,  and 
dress  the  tnp^or  cage  with  a  feather,  dipped 
in  this  eomposition.  To  catch  rats  aUve, 
i>ait  with  malt,  ground  very  fine,  one  pound; 
■  loaf  -sugar,  findy  powdered,  quarter  of  a 
pound ;  oil  of  anise,  ten  drirps,  made  into  & 
'patte.  And  small  portions  pkced  within  tiie 
trap  or  cage,  and  ditypped  along  from  the 
^^oles  to  the  trap. 

If  rats  must  be  kffled  by  the  food  they 
eat,  gite  what  I  may  call  the  mechametU 
poisons,  which  will  be  liannless  to  krger 


creatures  eating  it.  Thus : — Try  oorkgreod 
into  a  coarse  powder,  about  a  quarter  the  sice 
of  a  grain  of  wheat,  or  cut  as  thin  as  six- 
pences, with  krd  or  suet;  or  use  bits  of 
sponge  soaked  in  grease,  and  then  dipped  in 
honey;  or  use  a  composition  of  phMter  o. 
Paris,  ground  malt,  and  loaf  sugar,  in  vi^ich 
the  jdaster  of  Paris  is  the  largest  ingre£ent ; 
this  must  be  given  quite  dry,  and  when  eaten 
by  rats,  forms  into  a  cement  in  tibeir  bowels, 
and  causes  them  to  die. 

'But  in  stacks,  pmson,  if  anyUiing  mult  he 
used,  pieces  of  bread  spread  with  butter,  in 
whtoh  a  sprinkling  of  arsenic  is  worked  m, 
laid  nnder  the  -  eaves,  and  well  in  the  hdes, 
will  kill<  them. 

Whan  rats  aoid^Bice  have  locked  beluad 
wainscots,  <^e  best  means  ^  of  driving  them 
«ttt  is  by  fomigatiou ;  for  this  purpose  .put 
some  common  salt  into  a  table  spoon,  pip- 
kin, or  any  other  vessel,  and  pour  upon  it  o 
small  portion  of  sulphuric  acid.  By  intro- 
ducing this  mixture  into  a  hole  in  the  wains- 
cot, so  much  fuffoeating  gas  is. produced, 
as  to  cause  their  almost  immediate  expul- 
sion. 

But  after  all '  the  tcrrierdog  aid  fonrets 
are  the  oily  means  to  ke^  rats  down  on 
a  form ;  and  rat-eatehing,  combined  twith 
mole- catching,  is  a  regular  fausiness,  and 
ouj^t  to  be  paid  so  much  a  year  for  keej^g 
tiie  form  free  fromrats,  rather  than  sainaeh 
a  rat  that  is  killed.  The  catcher  must'lwve 
at  least  two  dogs,  to  watch  both  sidesiof  a 
hedge,  &c.;  and  three  or  four  are  better. 
He  sends  his  forrets  into  the  hdes,  and*  his 
^gs  carefdly  watch  the  start,  «nd  other 
joining  holes.  An^  old  male  rat,  or  a  female 
suckling  young,  will  fight  and  beat  off  the 
f«rret,  if  she  stands  in  the  middle  of  a  run ; 
^aaether  ferret  turned  in  at  another  hole  may 
take  the  rat  behind,  but  as  ^e  rat  frequently 
is  in  a  side  cutting,  vrith  only  one  entrance, 
it  will  often  beat  all  the  fierrets  off.  hi  this 
case  digging  out  is  had  noome  to.  Perrets 
put  into  lAaeks  i^ould  be  muukd,  or  they 
will  eat  young^rats'and' mice,  get  drowsy, 
and  ky  up,  and  perhaps  not  be  recovered  for 
-some  time ;  .put  the  fomts  into'  the  roof  of 
the  stadcfirat,  when  they  will  work  down- 
wards, and  drive  the  rats  out  of :  the  bottem 
hdes,  at  which  the  dggs  are  statiMied.  A 
gun,  in  whidi  leather  or  wool  is  used  for 
wadding,  maybe  used  to  shoot  those lils 
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that  make  their  appearance  on  the  outside  of 
the  stack. 

For  those  who  prefer  using  poison,  the 
phosphoric  pill,  giving  light  as  well  as 
death,  and  Uanison's  rat  pills  may  be  re- 
conunended. 

Mice. — ^There  are  two  kinds,  the  common 
moose,  and  the  field  mouse ;  the  ranny  or 
shrew  mouse  is  quite  a  different  species. 
For  the  common  mouse,  a  supply  of  good 
cats  is  the  best  remedy ;  for  preventing  tiieir 
getting  into  stacks,  use  stack  pillars;  but 
supposing  that  the  stacks  have  no  pillars, 
and  abound  in  mice,  as  mice  live  without 
leaving  the  stack,  by  licking  the  ends  of  the 
straw  for  water,  while  rats  must  leave  it  for 
this  purpose ;  then  take  a  quarter  of  a  pound 
of  nux  vomica,  boil  it  with  three  quarts  of 
water  to  two  quarts,  add  two  pounds  of 
treacle  to  overcome  tiie  bitterness  of  nux 
vomica,  and  place  it  under  the  eaves  in  small 
earthen  pans;  the  mice  being  in  want  of 
vrater,  will  greedily  drink  of  this,  and  be 
destroyed.  This  is  better  tiian  dressing  the 
stacks,  which  I  have  seen  to  be  quite  ineffi- 
cacious, the  stacks  swarming  with  vermin, 
and  tiie  composition  remov^  untouched  on 
taking  in  the  stacks.  Dressing  is  performed 
by  putting  lumps  of  a  mixture  made  of 
arsenic,  or  carbonate  of  barytes,  as  the  poi- 
son, oil  of  anise  as  the  attraction,  and  laid  as 
the  mixing  ingredient,  on  bits  of  stick,  and 
setting  them  in  numbers  round  the  eaves  of 
liie  stack. 

In  gardens  use  a  large  flower  pot  sunk  in 
the  soil,  with  the  bottom  laid  on  a  slate  well 
baited  with  malt,  or  the  common  figure-of- 
foor  trap,  baited  with  a  bean,  and  with  a 
tile  or  ^ate  for  a  falL 

Mole. — Opinions  vary  as  to  whether  this 
little  animal  is  injurious  or  not.  In  pas- 
tures some  consider  him  beneficial,  as  drain- 
ing the  soil,  and  raising  fine  earth  to  the  sur- 
face, which,  if  spread,  and  not  allowed  to  lay 
in  heaps,  would  manure  the  soil.  In  arable 
land  or  gardens  they  are,  however,  a  great 
nuisance,  and  if  the  earth  worm  assists  our 
drainage,  then  the  destroyer  of  earth  worms 
is  no  benefit.  Some  have  recommended  pla- 
cing slices  of  leek,  garlic,  or  onions,  in  their 
haunts,  and  assert  they  have  such  an  anti- 
pathy to  these  as  to  leave  their  burrows 
directly,  and  be  taken.  Others  recom- 
mend poisoning  them  with  a  mixture  of 


nux  vomica,  and  dead,  though  fresh,  earth 
worms. 

The  mole  trap  consists  of  a  flat  piece  of 
board,  about  four  and  a  half  inches  long, 
and  two  and  a  half  wide,  at  each  end  of 
which  a  semi-circle  of  ash  is  placed.  This 
trap  is  placed  in  their  runs,  two  nooses  of 
wire  are  placed  neatly  within  the  ashen 
bows,  and  come  out  through  a  small  hole  in 
the  upper  board,  till  they  are  fastened  to  a 
string,  which  by  means  of  a  bent  stick  acts 
as  a  spring;  now  to  keep  this  stick  down, 
and  act  as  a  trap,  there  is  a  central  hole  in 
the  board,  in  which  the  end  of  this  string; 
with  a  knot  in  it,  is  passed  and  kept  in  its  place 
by  a  short  piece  of  forked  stick.  The  mde 
passes  through  the  bows  and  the  wire  noose, 
finds  the  forked  stick  in  his  way,  displaces  it 
with  his  fore  feet,  which  rdeases  the  stick, 
and  causes  one  of  the  nooses  to  catch  the 
mole  by  the  body.  The  place  for  setting  the 
traps  is  known  by  pressing  down  the  runs 
witii  the  foot,  and  seeing  in  a  day  or  two 
whether  the  mole  has  been  through  and 
repassed  them.  Young  moles  are  quite  white 
when  bom,  and  white  full  grown  moles  are 
occasionally  seen.  The  for  of  the  mole  is 
like  velvet,  and  I  have  heard  of  an  instance 
of  a  mole-catcher  making  himself  a  froek> 
coat  of  the  skins. 

Having  noticed  most  of  the  four-footed 
vermin,  I  now  come  to  those  of  the  bird 
kind. 

The  carnivorous  birds,  as  kites,  hawks, 
carrion  crows,  ravens,  &c.,  are  far  less  nui- 
sances to  the  farmer  than  the  innumo^k 
tribes  graminivorous,  some  of  them,  as  the 
owl,  are  quite  beneficial. 

When  one  of  the  larger  birds  are  killed, 
instead  of  nailing  it  against  the  bam  door,  it 
should  be  put  on  a  stake,  with  its  wings 
extended,  in  the  place  infested  by  others  of 
the  species. 

Kites,  hawks,  and  magpies,  are  caught  by 
fastening  down  the  bait ;  for  hawks,  a  young 
rabbit  stuffed;  for  kites,  a  chicken  or  apiece 
of  carrion ;  for  magpies,  an  egg ;  place  the 
bait  firmly  fastened  down  between  two  well 
covered  up  traps,  (for  if  placed  on  the  bridge 
of  the  trap,  it  would  oiiy  catch  the  bait,) 
and  then  the  bird  will,  in  endeavouring  to 
get  the  bait  away,  and  trampling  about,  bt 
caught  in  one  of  the  traps  set  for  him. 
Magpies,  when  caught,  make  a  screaming 
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noise,  wMch  attracts  others  of  the  same 
species,  when  they  may  be  shot  from  a  place 
of  concealment. 

A  curious  method  is  said  to  be  successfully 
practised  for  catching  carrion  crows,  and  by 
substituting  peas  for  meat,  to  be  equally 
efficacious  in  catching  wild  pigeons.  Dig 
small  holes  in  the  ground,  and  put  small 
pieces  of  cartridge  paper,  twisted  in  a  coni- 
cal shape,  in  each  hole.  Put  a  small  piece  of 
raw  meat  in  the  end  of  the  paper,  and  rub 
the  inside  of  the  paper  well  with  bird  lime. 
The  crows,  attracted  by  the  smell  of  the 
meat,  put  their  heads  into  these  holes,  and 
are  unable  to  extricate  them  from  the  paper; 
they  therefore  fly  about  with  it  on  their 
heads,  and  are  eaisily  knocked  down  or  shot. 

But  it  is  the  com  and  fruit  eating  birds 
that  are  so  injurious,  although  we  allow  that 
as  eating  the  seeds  of  weeds,  and  as  des- 
troying many  insects,  they  benefit  as  weU  as 
injure. 

Scares  of  different  kinds  are  employed  to 
keep  them  off  in  fields ;  figures  of  men,  and 
the  dead  bodies  of  the  depredators,  if  rooks. 
In  gardens,  by  covering  the  beds  with  fishing 
nets,  or  branches  of  fir,  a  slender  rod  of 
hazd,  six  or  eight  feet  long,  set  in  the 
ground  in  a  slantmg  direction,  with  a  potato 
stuck  full  of  feathers  hung  from  one  end,  is 
an  excellent  scare,  as  is  also  strings  of  wors- 
ted of  various  colours,  or  of  strings  with 
feathers,  fastened  at  close  intervals,  fixed 
about  six  inches  high,  dose  together  over  the 
beds. 

But  the  gun  and  constant  attention  is  the 
general  and  best  resource. 

As  regards  sparrows,  and  the  same  re- 
marks wiU  apply  to  other  grain  eating  birds, 
in  some  degree,  various  methods  have  been 
had  recourse  to  for  their  destruction. 

A  wholesale  poisoning  with  nux  vomica, 
in  which  wheat  has  been  steeped  forty-eight 
hours,  and  when  dry  placed  on  the  tops  of 
houses,  is  sometimes  had  recourse  to ;  but 
pigeons  are  frequently  the  sufferers  as  well 
as  sparrows,  and  so  are  the  cats  that  eat  the 
dead  birds. 

Sparrow  clubs  are  instituted,  offering  re- 
wards for  heads  and  eggs.  Breeding  aper- 
tures are  formed  for  them,  in  which  the 
young  may  be  taken,  and  the  old  ones  caught, 
and  a  constant  persecution  of  young  and 
old  with  guns  and  traps  of  all  kinds,  and  yet 


sparrows  increase  and  keep  up  their  num- 
bers. In  sharp  winters  the  basket  trap,  in 
which  the  sparrows  enter  a  sort  of  funnel  at 
top,  may  be  used  with  advantage,  and  alsa 
for  young  sparrows ;  but  in  general  they  are 
too  sharp  to  be  caught  by  such  a  contrivance. 
Bait  with  wheat,  and  sottter  wheat  and  chaff 
round  the  trap. 

The  clap  net,  a  large  net  on  two  curved 
poles,  is  used  for  catching  sparrows  round 
stacks  and  eaves  of  houses,  either  by  itself, 
or  with  the  addition  of  a  strong  light  to 
attract  and  confine  the  birds. 

The  fall  net,  similar  to  that  used  for  catch- 
ing singing  birds,  is  spread  on  the  ground, 
and  employed  in  catching  sparrows,  by  fixing 
it  on  the  site  of  a  wheat  stack  just  taken  in, 
or  in  winter  in  a  place  cleared  in  the  snow, 
and  well  baited.  It  is  turned  over,  and 
encloses  the  birds  by  means  of  a  cord  pulled 
by  a  person  concealed  close  by. 

Guns  are  used  to  kill  sparrows  in  large 
numbers,  either  by  a  raking  shot  on  a  wall, 
to  which  they  are  attracted  by  a  train  of 
com  and  chaff,  or  in  any  spot  to  which  they 
are  attracted  in  a  similar  way ;  or  by  firing 
into  them  as  they  rise  in  flocks  from  com, 
or  from  farm  yards. 

Wood  pigeons  are  another  kind  of  vermin 
very  destmctive  to  peas,  seed  tares,  and 
other  crops ;  they  may  be  shot  from  a  place 
of  concealment  in  the  field  to  which  they  re- 
sort, leaving  the  dead  ones  on  the  field,  as  a 
lure  to  others,  till  the  day's  destruction  is 
over,  and  the  shooter  leaves  his  retreat. 

Larks  are  also  very  destmctive  to  young 
wheat ;  they  may  be  shot  during  snows,  as 
they  are  then  plainly  seen  congregated  in  large 
flocks,  and  let  the  shooter  approach  nearer 
than  at  other  times ;  they  are  also  sometimes 
netted  by  means  of  a  large  net  and  a  tame 
hawk ;  this  plan  is  not  often  practised  on  ac» 
count  of  the  game. 

Insects  form  the  third  section  of  this  ar- 
ticle. They  may  be  divided  into  those  at- 
tacking or  infesting  stock,  as  the  gadfly  in 
oxen,  bots  in  horses,  and  maggots  in  sheep, 
and  those  attacking  crops. 

I  shall  allude  to  both  these  classes  briefly, 
mentioning  those  which  have  not  already 
been  described  under  the  head  of  different 
plants  and  animals. 

The  striped  turnip  beetle  (cUtica  nemorum) 
is  a  minute  jumping  insect,  which  devours 
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tlie  taniip  leaves  on  their  first  appearance. 
As  the  moment  they  are  disturbed,  they  le«p 
off  the  plant,  they  are  difficult  to  destroy. 
Jhresh  painted  or  tarred  boards  have  been  re- 
commended to  be  drawn  close  over  the  tur- 
nips, 80  that  those  little  insects  jump  on  it, 
•«Dd  are  thus  caught.  Mr.  Paul  recommended 
a  triangular  kind  of  bag  net,  formed  of  strong 
glaied  calico,  and  supported  by  two  pieces  of 
stout  stick,  in  a  triangular  form,  strewing  it 
before  him  on  the  ground,  over  the  tops  of 
the  tanips,  so  that  the  insects  fall  into  the 
bag;  during  the, process  the  bag  may  occa- 
sionally be  shaken,  so  as  to  bring  them  to  the 
bottom  of  the  bag.  A  small  patch  of  white 
turnips  may  be  sown  to  allure  these  insects 
firom  &e  Swedes,  and  the  bag  used  with  these. 

Bdr.  Poppy's  (of  Witnesham,  Suffolk,)  plan 
is  to  BOW  a  plant  that  they  prefer  to  the  ge- 
neral CTops ;  leave  this  first  plant  altogether 
to  the  beetles  or  flies.  In  Swedes  he  sows 
rows  of  white  turnips;  in  white  turnips, 
rows  of  muitaid ;  tiiis  plan  has  been  foimd 
•rery  efficacious,  as  the  flies  congregate  on 
ihmi  favourite  food,  and  before  this  is  de- 
Tomred,  the  main  crop  has  grown  out  of 
danger. 

^e  bkck  Jack,  or  nigger,  the  caterpillar 
of  the  tmtkredo  cenitfolicey  is  another  pest  to 
the  turnip  crop,  and  devours  the  whole  of 
the  leaf  in  a  more  advanced  state  than  the 
turnip  fly  daes. 

Tl^  means  of  destroying  it  are  to  drag  a 
sert  rope  over  the  field,  which  shakes^many 
of  them  off  the  plant,  and  so  bruises  tiiem 
that  they  die ;  or  better  use  an  axletree  iq>on 
wheels,  armed  with  green  furxe,  or  a  bashed 
hurdle  dragged  along  the  rows ;  but  the  best 
methods  of  all  are  himd  picking,  and  sending 
in  numbers  of  ducks,  the  latter  the  best,  as 
less  expensive;  they  should  be  driven  to  water 
several  times  a  day,  when  they  will  vomit  up 
up  the  dead  caterpillars  they  have  devoured, 
and  go  to  work  again  with  a  fresh  reli^.  It 
is  curious  to  see  tiiem  waddling  along  in  the 
rows,  regarding  each  side  of  the  turnip  leaf 
with  attentive  eye ;  a  small  quantity  of  com 
«hould  be  given  the  ducks  when  returning 
home  at  night,  to  obviate  t^e  effects  of  their 
rich  diet. 

Aphides  of  different  species  attack  various 
crops,  one  species  attacks  our  peas  and  beans, 
another  our  turnips,  and  a  third  our  hops, 
and  a  fourth  is  supposed  by  some  to  have 


been  the  primal  cause  of  the  potato  disease, 
and  hence  called  iippmt  vattiUor. 

The  best  cure  for  these  in  all  plants  is  to 
top  the  affected  portions  in  peas  or  beans, 
and  cut  off  the  affected  leaves  in  tsm^, 
carry  them  away  and  bum  them.  In  beans 
this  is  an  easy  task,  as  t^e  plant  lieoeongre- 
gate  in  the  extreme-and  of  the  ^oets,  aod  a 
man  with  a  scythe  can  tt^  ^a  lai^  spaoe  a 
day.  This  plan  also  iu)]nrove&tiie<)uantaiyaBd 
quality  of  the  bean.  Dusting  ^th  pulverised 
lime  has  been  advocated  for  destroying  -tiie 
aphis;  and  this  ]^an  has  proved  t<derably 
successful;  for  hops  a  peculiar  dusting  im- 
plement is  used.  Tobacco  smoke  is  used  in 
garden  ,practiee ;  and  were  not  tobacco  of 
so  great  a  price,  it  woi^  be  probably  oc- 
casionally used  fbr  farm  operations,  witii  a 
proper  fimugatwg  apparatus  on  a  lai^  soak. 
Hie  larva  of  the  k^-lnrd  lives  en^rely  mi 
aphides. 

The  cockchafer,  or  midsummer  dor,  is 
extremely  destruetive  both  in  its  perfeet  and 
larva  state. 

As  a  beetle  it  smiietitties  appears  ki^siidi 
nimibers  as  to  devour  eveiy  green  thing,  and 
swarm  in  enormous^  numbers.  They  reanin 
qmet  in  trees  during  the  day,  but  come  out 
during  the  night ;  &eir  buszing  noke  and 
blind  headlong  flight  are  wdl  k^wn  to  all. 
To  destroy  thiem,  drive  swrne^and  poultry  to 
ihe  trees  (m  which  they  hang,  ^nd  shake  aad 
beat  these  trees,  the  swine,  &c.  will  feed  on 
those  that  M,  and  if  in  suffiooit  nmabeR, 
grow  fat  on  this  food. 

Tlie  grab,  or  oaterpiUar,  destroys  difr  roots 
of  grain  and  other  ^aats ;  whde  «eres  ol 
pasturea^ro  thus  rendered  miproductive.  The 
turf  dies,  and  may  be  rdkd  lip^as  if  pirad, 
and  under  this  the  larva  is  fooid  eoiled  iq^ 
in  fine  mould  of  nlMnt  an  inch  in  -depth. 
The  best  remedy  is  to  reiaove-the  tarf,  and 
turn  iu'swine,  ducks,  and  pouUiy,  whidi  de- 
vour Ac  larva;  the  grub  r^aains  sudifdr 
four  yeurs;  or  the<surfoee  may  be  pared 
and  Wnt,  or  stable  urine  be  u^  fir^  a 
water-cart,  whieh  not  only  destroys  ijio^rabs. 
but  improves  the  land. 

The mre-worm. — Thisnane is «p]^ied  to 
grabs  of  different  kinds,  but  the  trae  wire- 
worm  is  the  larva  of  the  cUck  beetle  (eUOer 
se^etuJifM(^  continues  in  the  fToa»d  befoit 
it  takes  its  perfect  state  for  the  apace  of  five 
years,  being  a  year  longer  than  the  gnh. 
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Boring tiie  ttmo  it m xmAsFgrovaA^  iicom'^ 
mita  mort  estenshe  Z8va§^  feaiing  oii> 
nhmk,  ije,  osU,  baaie^  aiul  attfuddng  und 
piMMnng  the  larger  roote«  m  casfott^  pasfe 
nips,  and  potatoest  It  is  pirtionlarljF  de»> 
troctive  in  newly  brodfea  up  land.- 

A  heavy  dod^onuiier  (saehaa  CnaakiE^), 
hue  been  found  to  stop  its  ftmig^.  in  eom 
fields ;  and  on  a  anall  seale  alioes  of  i  pota- 
toes or  carratfr  may  be  plaeed  in  ik&  ground, 
n^tha^amall  skewer  thnm^  them,  to^  force 
them  in,  and  mark  the  plaee ;  ezamii^e  them 
eveatf  day,  and  remove  and  desfcrcqr  the  wire^ 
worms,  which  collect  on  them  in  great  lum- 
bers. 

i^uffs  are  another  destructive  pest.  To 
destroy  them,  roll  the  fields  affected  in  the 
night  when  they  feed,  or  quite  early  in  the 
morning,  this  will'  crush  many  of  them. 

Or  by  strewing  sliced  turnip  roots  and 
leaves  over  the  young  growing  blade  of  wheat, 
and^removing  them  occasionally,  when  they 
will  be  found  with  many  slags  beneath  them. 
Mr.  Rodwell,  of  Barham  Hdl,  near  Ipswich, 
in  1813,  preserved  a  piece  of  wheat  of 
eight  acres,  and  gathered  near  a  bushel  of 
slugs  by  this  means.  A  small  quantity  of 
fresh  lime  may  also  be  sown  over  the  fields 
when  the  slugs  are  out. 

WeevilSy  which  attack  wheat  and  othep:^ 
grain,  may  be  destroyed  or  prevented  by  fre- 
quently turning  the  com,  and  exposing  it  to 
the  sun  and  air.  At  a  temperature  below 
50  the  sexes  do  not  pair,  and  if  a  heat  of 
78  degrees  be  applied  it  kills  them  if  they  are 
feeding^  and  one  of  167  degrees  will  kiQ 
them  in  the  grain.  A  room  heated  to  135 
by  hot  water  pipes  has  been  used  in  Maderia 
vdth  great  success.  Fleeces  of  wool  laid  on 
com  heaps  are  said  to  attract  and  kill  the 
weevil.  Setting  the  windows  of  an  empty 
granary  open  during  a  frost  for  two  or  tluree 
iiights  will  expel  them  for  the  winter. 

In  London  they  preserve  com  and  malt 
by  white-washing  the  granaries,  and  fre- 
quently turning  and  stirring  the  heaps. 

The  toheat  midge  is  a  minute  insect,  which 
lays  its  eggs  in  the  florets  of  wheat,  these 
devour  the  pollen,  and  render  the  floret  un- 
productive ;  these  larvas  are  found  in  great 
numbers  in  the  dirt  from  the  chaff  and  dross 
of  wheat. 

The  best  way  to  destroy  them  would  be  to 
separate  the  dust  and  larva  from  the  chaff  by 


a  sieve,  and  then  destroy  them  liy^  |fa*Q, 
Uiq[^y  th^;e  are  oth^  mini^^  inaeota  whia^ 
deatiKgr  t^eaa  larva,  by  lnying  th^  WSh^ 
them,  and  tfana  psevent  much  of  the  min^ui^ 
that  would  oi&erwe  opcnr. 

OP  mSECTS  nWUElOUS  to  LIVB  ST0C15,  . 

The  horse  ia  annf^yed  by  the  horae^hiio 
0»^ru9  agmj  aiod,  tiie  gadfly^  (W  kt^morrAi^ 
4^19 i)  the  ^t  depents  its  eggs  on  aneh  paorl^ 
of  Ihe  body  aa^a^e  liable  to  be  lioked.  by  tho 
toBgoe,  ai^d  ^  animal  unoonsaously  oon- 
veye  them  into  its.  stomfM^h,  wheie  they  be? 
oome  whitish  rough  loaggots^  known  by  tiiQ 
mame  of  bots.  They  attain  fuU  size  in  May, 
and  are  voided  in  June.  On  dropping  to  the 
ground,  they  change  into  chrysalis,  and  in 
six  or  seven  weeks  the  fly  appears.  The  fe- 
male lays  her  eggs  on  the  inside  of  the  horse's 
knee;  these  frequently  amount  on  one  horse. 
The  other  species  is  still  more  troublesome ; 
it  deposits  its  eggs  upon,  the  hips,  and  causes 
very  great  uneasiness  to  the  horse.  Mr. 
Bracy  Clark  thinks  bots  may  be  beneficial  to 
cattle,  as  acting  as  perpetual  blisters  or 
stimiQi,  when  not  in  too  great  numbers.  The 
farmer  should  |)r^tf«^  bots,  leaving  it  to  the 
veterinary  surgeon  to  cure  them.  The  first 
is  effected  by  watching  the  animal  at  the 
season  the  female  deposits  her  eggs,  (usually 
August  and  September,)  and  if  the  horse  ap- 
pears much  agitated  in  the  pasture,  examine 
it,  and  remove  the  eggs  witii  a  pair  of  sciz- 
zors,  or  a  brush  and  curry-comb.  If  bots  exist 
in  the  horse,  fasten  a  bag  net  on  to  catch  the 
excrement,  and  fiill  grown  larva.  Throw  the 
dung  into  a  deep  pit,  so  that  the  insects  may 
not  work  their  way  to  light  again  before 
transformation. 

There  are  other  dipterous  insects  which 
feed  upon  the  blood  both  of  horses  and 
cattle,  as  the  horse-flies,  and  other  flies  still 
smaller,  which  assail  him  during  summer, 
and  dart  their  long  proboscis  into  his  legs 
and  belly.  But  none  are  more  trying  to 
him  than  the  forest-fly,  (hippobosca  equina^ 
which  runs  sideways  or  backwards  like  a 
crab,  and  shelters  itself  in  those  parts  best 
covered  with  hair ;  it  may  be  caught  by  the 
hand  while  the  animal  is  in  the  stall ;  but  its 
substance  is  so  hard  that  it  can  only  be  des- 
troyed by  rolling  it  between  the  finger  and 
thumb. 

Horned  cattle  are  subject  to  the  attacks  of 
2k 
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a  peculiar  gadfly,  (el  bovisj  wMch  causes 
them  great  terror  and  distress.  The  herdsman 
maj  know  when  the  insect  appears  among 
his  cattle,  hy  the  agitation  they  exhihit ;  gal- 
loping about,  lowing,  with  their  tails  erect. 
Oxen  in  yoke,  when  thus  attacked,  become 
quite  unmanageable.  The  eggs  are  deposited 
within  the  skin  of  the  animal.  The  flies 
only  attack  young  and  healthy  subjects,  but 
independently  of  the  terror  they  create,  do 
not  appear  to  occasion  any  material  injury. 

Sheep  are  also  infested  by  a  gadfly  (el  ovisj 
which  deposits  its  eggs  in  the  inner  margin 
of  their  nostrils.  The  moment  the  fly  touches 


this  part,  the  sheep  shake  their  heads  and 
strike  the  ground  violently  with  their  fore 
feet,  holding  their  noses  close  to  the  ground, 
and  crowding  together.  The  larva  are  white ; 
they  inhabit  the  cavities  of  the  maxillary 
sinews,  and  crawl.  When  the  animal  is  dead, 
into  those  of  the  horns  and  frontal  sinuses ; 
when  full  grown,  they  fall  through  the  nos- 
trils, and  change  to  a  chrysalis,  which  pro- 
duces the  fly  in  about  two  months. 

Swiney  pigeons,  and  all  kinds  of  poultry, 
are  subject  to  fleas  and  lice  of  various  kinds, 
but  never  to  such  a  degree  as  to  occasion 
death. 


THii  END. 
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